esp@cenet-,D9ci4menj Bibliography and Ab... in a videoga«9sjys^Biaheiiimwp://espaceneixom..Jl&PN=KR270198&^ 



ProgrammableMgriiphfcs 

hardwarefor use^in'si^Video game system ;or^^^ 'C, !'^^?:ii-i|;:':|:f^ 



Patent Number: 


n EP0553531. A3 


Puhliratinn date* 


1993-08-04 


Inventor^sV 


GRAHAM CARL N (GB);.CHEESE BEN (GB); SAN JEREMY E (GB); WARNES PETER 


R (GB) ■ 


Applicant(s): 


AN INC (US) 


Requested Patent: 


KR270198 


Application Number: 


EP1 99203071 34 1 9920805 


Priority Number(s): 


US1 9920827201 19920130 


IPC Classification: 


G06F15/72 


EC Classification: 


G06T17/0Q 


Equivalents: 


AiJ2neo«^Q9 AllR^ATOy r.A9()7d!^m nN104ftSfiaB. CN 1080200. PI JP6079063 


Cited Documents: 


EP0402067: EP0431724: US5004232 



Abstract 



A fully programmable, graphics microprocessor is disclosed which is designed to be embodied in a removable 
external memory unit for connection with a host information processing system. In an exemplary embodiment, 
a video game system is described including a host video game system and a pluggable video game cartridge 
housing the graphics microprocessor. The game cartridge also includes a read-only program memory (ROM) 
and a random-access memory (RAM). The graphics coprocessor operates in conjunction with a three bus 
architecture embodied on the game cartridge. The graphics processor using this bus architecture may execute 
programs from either the program ROM, external RAM or its own internal cache RAM. The fully user 
programmable graphics coprocessor has an instruction set which is designed to efficiently implement 
arithmetic operations associated with 3-D graphics and, for example, includes special instructions executed by 
dedicated hardware for plotting individual pixels in the host video game system's character mapped display 
which, from the programmer's point of view, creates a "virtual" bit map by permitting the addressing of 
individual pixels - even though the host system is character based. The graphics coprocessor interacts with 
the host coprocessor such that the graphics coprocessor's 16 general registers are accessible to the host 
processor at all times. 
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01 3W±^3EM A^Sof^ nSii^HSAilAi^ H^H^ ROM. RAM Xh::?!^ Uj^9HAI RAM^ o^UOil 
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m. 

0jiA!£|oi eai^^ auie. 

Iil4aE ^ H14b£^ B ^AIOIIOII tt^S Zl2«5j 3H^A1IAiO| D0I0^3^. 

X-Il6£fe X-ll4a£2l SiilSxIEl ^^Aila^ M^DOIOi3^. 

HI7£^ HI4a£0il £AIS OllAISiSJ M5alS2l ^^AilS M^DOIOIIl^. 

X-li9E^ HI4aE2l RAMX^10^:?I2^ ^^Ails^ M^Q010<3g. 

HI9aE^ Xil9E£l RAMmO\D\2} E^SE!. BOIgld^. XllO^iiiS SI QIOIB tlMM EAIsV ES. 
I-lllOEfe H19E21 ^IHfedlfil^S ^Sof^ ai^E. 

XIII iE^^ mm2\ n^m 3Hsa-iia-ioi mkm ^AioiioiiAi2j mmD\ m^2\ qoicmzi^. 

X-II12E^ X-iM1E2l 1\{^D\9}^9} BOIiiiilsS UBHl EE. 

39I13E^ S SH^A-ilAiOll AiSl ROMJiaiOi::?12l ^^A1|o[ M^Q0I04I1^. 

jgii4Efe B mm2\ onAis^yAioiioii mm n^m sH^AiiAioiiAisi 3haix-iioi:?i2I m^doioiii^. 

Xll15a£^ B ^^S0IIAi21 I12H^ 3H^AilAi2] SgCl^S ^^Si^M UBLHfe M^DOI04a^. 
XinSbE^ Xil15aE2J ^OiollE feStlSOl m^m ^Sof^ 0(lA|S<oi BOIgJ^ilsM UBLH^ ES. 

xiii6E §J x-in7£fe B m^2\ oiiAisi ^Aioiioii zie«^' 3HSAiiAi2i aiii±B x^lo^fe^lSlSM uBUi 

^ M^DOIOill^- 

XlllBEfe Q2|g ^^Ai USH^ 5^^AilAi2I e^lAlfi^S MSo^^ 01IAI51O1 M^^x^M. 

Xil19E. Hi20E Sy Xll21Efe B S=^S°I 01IA|5i ^AIOIIOII EQM r^^l^S SlS^^e ^So^PI ^o\0\ 
a. Q^l&i :?I^CH^^je||0| OIIAISiO! CI^MaiOlM UBH! eeoib. 



1.18: 3i^B 
3 : ^^HSAilAi 
6. 8 : RAM 
20 : XIIOIBia 
24 : PPU 
28, 32 : W-RAM 



34 

52 
64 
68 
74 
,78 
98 
164 
210 
206 
216 
300 
306 
316 



2 : O^aiSS 
4 : 2i^Aig5ieX^ 
10 : ROM 
22 : ^ CPU 
26 : APU 

30 : V-RAM 
50 : ALU 
60 : SgG3Qi 
66 : ^BSlimD\ 
72 : 3HAIEHZieilXI±a 
76 : aiXI^BM^' 
94 : 9HAI RAM 
152 : 16blM 
156dlM exl^EISSlAi 166 : CPUS MUSIS 
bl^SIStlS 212 : 3x8CI^BM^'Ai 

8x8^^BQH^^^£lS 208 : dl^Mai^3^^E^ 

MSoiEai±aiii±a 218 : wEai±:aiin;i 

leaiS QIOIBaiXIr^EH 304 : MUX 

16bll^ MUXd^lII±B 314 : GiOIB ^Bl\\X\±Ei 



RF^5:7l 
SSohE^IOl 

^SQilOlBaiXl 



a ^.gg n,^n^:)\^R^Ki\k\J\ USE! m^2l Si^OilSB ^bdg 5i^oHI 91^ § S^XH dl S XI Oil ^2} 
OIQ. 

^61 ^ ^^SE ^^fe ^XHdlAI±^ OlieMa blGS:HISAI±llOH o|oH ^ISBH. ^^fe n ^X4BAI±lj 

oi n^nen^ xHe.i^2ig n^K\3\^m ^iw'^ hsii^:'^^ ofoiBSHSAHiAioii oioH ^sb^ ^s:3^ 

m XHSof;! HSU^OIISBS i^^^ Oie^ oi^DilEB^yOII ^OIQ. 

^01 H^Zl^:?^^^SAilAife ^^:>(2g£HM gXF:>I^^^BIS S^AI^Ife ofE?JIO^a Ei.^ofI2 2iD. 

^ "dlC|o;i|o. Al^^eOII AtgoUl ?l^^ HSIl^:?f^ HdH^l^gxilAiM £I^CHISdlAI± 
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bici2:Higj niaiGiauoii lksejch stiiM o^ola^H^A^lAi ^ ci^aaioi x-i2.iAiHAi±^e ^ 
bism 2^fe e£H:>i#oi aicis^iis:?!^ sxboim oij^a:.^.^^]^ :HiS3^ee.ixiLHoii ^xhe Afsoii :?i^ai 
uo^Mi. ndin A^soil :»i^E! 3 ^x^oi Dg,^2[ H^zig:?f^^gg Kmdm a±mi\\o\m 

Hd^s^ m^D\^2\ blC12:H!giAI±giOilAi A^glfOil 2ioH ^§£1^ 0^2\ "0\mXrU "±H£^OI 

01 h\±^0\\ Si^EI 8bl^ HSAHlAi ^ Clr^riMaiOl XidlslS^ 3x^gj0lffl Q^^S Z'l^tlSX^lM 
£lAI?l>ILi 01 tiaillM 3x^321 afaAI3l£^ of^C-il mRe^ ^ItilM ^ giD. 

s ^^si^es §ia§^ neH^is ^^um^mm ±3&!e stjofia ^aizioii j\^o\o^ <^xi?ii 
^iKMi m m^J\^2\ bicia^iig,':?!^ naat :)!^s ^mm ^ siQ. 

n^m i6biM biG£:Higi:>i^ ^x\o\\ D\^m m nen^oiu ±^£^oi^ii£h^oi u^'m mnQ.j\\^ 

01 16b!^ \i\C\2.yi\^J\^ Q<^2! ^^£^^3 MSIIEiSI 5Efe 2^011 bHXIEi 0Ie^l2^ mm 11^9.^ H 

zi^Lf. ii2:i£[ esH2j i6bi^ biD2:?ii&'::Jis^ 2t ^ai^'es^ ^oHO^et d^^^s^^ SlSa^ CH 
sssof^ mm^ m\m esu :?i^2i exf::>i^ i6biM }iigi:>ioiiAi^ ^si^ <^ sia. 

4: 2^:71 ?l6HAi^ Q2tgo| HAi£IM Hdlfe 0\^^m D^^m J\^D\^'mm 5!^bfOIS!^ :)|^&^01IAi 

si^a^oiai^ :?i^^^oiiAi ^oHXlo^o^^ nzim ^^ss ^^sai s^^ x-^aiAizig ±bi£^D. 

£ Qi 3 R^nm cHis£!oiEai± ^zie ^wiofe HSAiiAi:?^ oi^ai^oMi m^^JM :his2i sm^e 

0\D\k\ J\^B neH^ 0F0IB^^^Ai(Ai2f U\L\9,J\\2^ k\±^&: ^^2} ^SMS Si^OI :>^XII2 SifeGll ^:'hXI 

m 01IA|21^AI01IOilAi^ Zl21|5!3HSAHIAiM [M^o\ll :Hlgi3hM £1X1 ROMlf RAM^ EE§[ 5&oHI 
HdlH 3 HdH^ 3HSAHlAi^ #£H2J b! DS^il Al±ij Oil Ai ^ ^SH^SI H^^HdlM :?h^of 

:hi of:'i?ioH ^ omiBs^^A4iAi2F eAioi! Hsn^e 4^ 2iQ. 

^2l6fa. H 3W±^^^ ^ O^OiaSH^AilAiSf HBH^I SHSAil Ai 21 ^g^,.^ RAMHf ROMM ag^^^ 
AfSo^^ S^SIs^^SMI H RAMiU ROMS ^m^9.m k\mB\\slD. 

^ 3 S^Ail^^ 3Xfg| HEH^jlf ^^^E! sm^^^ ^igo^£^ ^:^^l£12^^01. OliMMS n s 

gx^jE^ ^ bici2:H!gjAi±iioi sx^gss ci^Maioioii :^h;h mmk\d\^ :?t^s a§6fE?iiw 

oil o|5H SSoHl 2iCK 

E£. n sgAiiM^ bi^ ^Ai±^'oi ^xfOii j\^o\ii ^iCHdFE ;h;h ^^01! c>^^Rji_±M iism^ 5ie 
nsH^'^^A-iiAife ^^XDi^ lebi^mAjoi ass^o^ oieof^ ^^ehqi sxKiioiBS ai^oiioiBM 

SAI^D. 

□dfAi. oiisg^ R^iiimD\ ^mm s^^6\d\ ^\uo\ "Ptorsge A^e^^xl£f£ ^^giQioiEfp^ 
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ma. 

aiOII £S0l EJQ. 

^gSI 22!E! gXlQlOIEIS SahAlSJQ. 

HaillUAI. SXfHlOIBfe ^ = SA11A12I bICIS RAMOllAi □±MaiOI2:)IM Soffe aSEIQ. 

s^6^E?llo^fe oiaom s5l!5^agsoll ssshoi ci^Maioi ±B?i^'9i X a! ybh2} ^sai^oii am 

:'^ ^HSAilAioi 0IC12 RAMS ^Sof^GI AfSEJfe §EHSI gXf^SOII CHgotfe OlEfllr^S ffl&aD. 
S §=^S2I Hiaf^SM8 S^ESa SBII I2i^o^^ CH g OloHl 310ID. 

s Oil Ai AIOII Oil [[fss. s gigo] asuejanswiA-ife yejE 2^ o^[}^l£l^^A^:'^ bohoHI afe siis 

"4=ffl bieiE 2StAI±i! (Super NES)"£! 16U1M aiCI£:4ia AI±iJIll DISf&D. 

n 4=ffl tdSiE 9i^h\±^§ "bicis^aisxr's 19911a 4a lo^xi^ saa oi^ no. 

07/651 .2652J "SJSDIISa aijAli^SXI Si 01 SXIOII AfgElfe £1 v:)|25CI bbOI^"S 1991 a sm 26^ 
Xi^ ORgS! No. 07/749. 53O0I1 IJIIHSIOI S!Q. 

0|g SgiaS OlSJIOIlAi ^§51 Sf5s^D. 

Oi:?IA1 ^JioHOtS K\mB B BfSS NES£^£! gS!OII §[§3^ 3101 0^UI1 DS HI □2:Hia AI±g!S 

dia2:H!aAI±g!0l Ojy §e;iH£ISXIOIIE AfSil <^ SlQfe 2iOID. 
mEEo\J\ SE^ S oil A! 5! ^Al Oil oil IDm ZI2H ^'HSAHI AiS Olof ••Otdl2 g(Marlo chip)"OI£f SShD. 
s Oil Al 5! y A! Oil 0)1 AH H Dh£l2SS dlCl£:HIS3bS£IXlLi)OII LHSSD. 

S ^^SOIIAife O^^I2i!OI H^ZlS0^1S^I2^ ^XHBISXIOII S^EIfe §^ Df£12SS HS3S0«Sa£f g^ 
§^ 3fMEIXI?llOI^U011 USail ^OiE. EIQ. 

miEOll S BiS21 OtlAISj ^AIOIOII CClg OlIAlSi bl□2:)^lgJ5^SdlXI2^ 2I^OII2dlAI±:giOI EAiaOl S!D. 

H bl □ 2511 g!3hS£l life miEOII EAia ^gOI ^Sfg PCB(EAI 2iholil SID. 

n HICI2:}1lgi31S£IIIfe PCB2I £J§5B0« ^^ClSJOi NESOflSJ 5SS0ia2> iJsS 31*^ 

aa^oiaioKDg sifsm 21D. 

9iajEia^0iai0l(1)fe 4=IH NES0l|O! aSSQI30ll ^^CA3i'^B2\ S^EID. 

g OflAiai ^AIOIIOII m^k\. blD29ilgJ9fMEIIIOII LHSS Of£l2S(naia! SHSAil Ai)(2)s 100~128JH2I 
iiffe ICSOIQ. 

a D^^I2S(2)S ^^^CHEIAI^SC^. super NES)2S^E1 EOitl^. OlEai^iJs QIOIBfiJSg =*= 

{lima. 

oiissa. oi£i2ij{2)s ^xiE\K\±ms.^^& a(Pii2)s mm 2imhzoi gaigj^iij^2f a(pii7)e s 

oH 21MHZ(Efe am ±S°i ^IIK^)°l AI^UM^ gJ^iiJSS ^tJ§tQ. 

01 Ai^ggsi gj^tJsfe wmm^ QfdiESOii ^ cpumisasiiwi^oii onsaeoiasas aism^ 

HI AisEim nam oi£i2suoiiAi2i BOiassfoii esj^ijss msstfeai AfgsD. 

o^£l2S(2)s zm ds<£j°i o(^M£igjg3S(Pi io)s :'ixiii'2jfeai oi 5!(piio)oiife mis ^Ai±:g 

og^ei <.Aig 21MH2aD CH feS ^EK-M^^ ai 01 MS ie'fe iilsS a^fegAI?1 □f£12 CPU* =?Sk\3\Ji 

?\m 2l^4=sa§xK4):?^ as^iD. 

^J:HSIAI>;g!(^. NES CPU/S&^*l£ISfXl(PPU))2i ^ CPU 01Eai±S^^a(HA)S a(P37-P62)S 
SoH □f£l2S(2)OII SgED. 

^Alo^JII, ^Al^gjoi aiOIE>gJ^5!(HO)s ^ CPUtiiOIBW^S^H a{P65-P72)S §36f01 
at£l2S(2)01l a^EIQ. 

DJ£I2S(2)S ^:'^^^2^ ^CPU^^EH &!{P119)e S6H (HISEI £l = ai'M(i!2(RESH)g. e(P118)g SoH 

aiAiiMtjsB, zism a(pio4)(pio5)s ssh £ie ai amis wioitjss ^ts^ 4=ij°tD. 

Oiai2SS £JHgS 2^{iJS(IRQ)S ^►feSAI^I ffl(120)S SSolW NESOli 3 IRQB XIISSD. 
0J£I2SS Z!£IO« HI016JSE 4=iUSlfeai 0IISM83 ^5SZ1^ ROM (10)e 9!!A^I:±:o^fe JHAI 
AI5i;i ROMSELiiJSS <=iJ§}Q. 

J\\aJ\. :HlgJ3t££lXlfe SS^(0)B£1 ai £IAHIM(R)£I2J &^01IA1 NES£JS(authentication) 

^sAiiAia aioiBM iiLmo\^ 7\^m d\e 2imR^k\\k\{3)m eifsm sid. 

:HI2i3fE£|x|g oiS31feai AlgElfe °Jg = SAilAi(3)2J SSlAl^gJE Oi:'IA1 if56fZ 2!fe DIUS^ ^Sj 
No. 4.799.6355011 ^HIHE egJ2l 510ID. 

0^£l£ii2l RAM01Eai±:5!(P74-P91)g RAM 01 E 31 ^tJ^ ±(RAM A)» SoH RAM(6)(8)0II aSEII!. DtEl 
2g2l RAMaiOIBa(P93-P100)S RAMaiOIBW±(RAM 0)S ^oH RAM(6){8)0)I SSSEIQ. 
0|g RAM(6)(8)2 2,^21 a^^l2i!2l Ei(P90){P91)M S6H HISS ^01Eai± ±^M^tl^2\ mO\Sii\± ± 
MSStJS(RAS){CAS)B AlgolW ^g£!2^ MlOiafe QtOIUeJOllSai ClbfOI^OID. 

nam n doiq9> ramoiimoii silioi^^ei ±eh^ ramoi aisi ^ 2!2is oiuHoiife a(P90)(P9i)oi moi 
Eai± iy §oiEai± ±^^^ti&2iL0\ oiE.i\\± tis.m sistai ±eh^ ramoii nigoifeoi Atgii 
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91D. 

I■ll0^^i!S(WE)^ E!{P107)g goH RAM(6)(8)(}i! Xilg^Q. 

^-^Dimoiti^ ^ i^i:?iiiioi6i^{R)(w)^ ^ cpuoiiAi ^^^o\ ai(pio4)(Pio5)e esH ohdissoii iweb 

0^dl2SIOI ^tim ROM0i^l\\±tl^^ ?^AMO]Sli\±tl^^ ^^AISH y^OII sngo^ [HI£EIGbfOI±0il PI 
2i£i:HI E!D. 

OlttH ROMOiEai^:^^ ROM01Eai±tHi:^2f E!(P2-P26)e mm R^n^ ROM(10)OI1 D\^^11, RAMQiE 

?E!(P74-P9i)e mm ram(6)(8)oii j\^bd. 

^CPU2I ROMGIOIBS^Hf RAMQilOIB^^S ROMGI0iatH± il a(P28-P35)]U. 51(P93-P100) 

g mm ROM(io)0]i :?i2j£!Q. 

^xioHOti^ Kims romiu rams?e^ o\u^ ii9\ qs^§^ oi!££iQfbmi 

OlIMEQS. Q^^ISSS CO ROMe Af§oh^ bl ^ Al ±g] Oil S^EiD. 

OIIM§^. XiHEOilAi R0M(10)e Mgof^ G^Oil CO ROM(EAl£!g)OI ^XK-IIOIB, HSU^S^. bICIS 

□101 Ef. nsH^c-iioiB ^ e^c-iioiEia x-i^^oF^ai Kmm ^ aiQ. 

#2H£I CDMd1IO!OH(EAI21g)^ CHIOI Bb1::::(P28--P35)^^^^ QIOlEf §J S^e ^Ail^l^ ^^9.^ Oi^lW 
±W±{P2-P26)^^oS OilSaiOiEai:^: ^^^M <^tl6[^\ ^\d\0^ Ohg.!2^ (2)0il 2S£12:1Q- 

coMaioiQiu CO R0M:?i^Ai^g2i m^m e^^oii CHoHAi^ oi^otoiiAi m^'2\ x\^m D\Exm\^\ 

CO ROM:?lSli^x!oi m:i\X\ OlgB SS21 b^OI^S ^Se.^ D\^EX\2\ bIgOl ^^Sol ^^±£!Dfe ^OIQ. 

m, aiOIB^ ^^X]\ ROMOilAiSDE 100% LUII 100%SE^ H g oMI H&H ^ 2iD. 

n&LK MgoF:HlE CO ROMO] (HISdl^A-ll±AI ^^ OiIS2.1 dlEAl ^101 ^^EX■il ROMSQ !:^Z\D. 

Q. 

^ lillEOll EAI^ :Hlii3^MdlXI011Ai Df£iSS(2)s ROMGilOlBB^!. ROMC>iEai:±:B£l §J ROMX^I0^^^oJ 
e Ei^offe ROMtH:^2^ ; RAMGllOIEfB^. RAM 01Eai:^B2i RAM X^l Oi d^Sie Si^6^^ RAMm±2F : 
^aiOlBB^i. ^01Eai±Bai ^ ^XIlOiBeie EE^ote ^ESA^lAIBaiS} SSaOi 2iD. 

^ DfdISSS CHIOIBM "xHaio^^Ai ROMO^^a gJ2i GIOlBblOi^M g{01^ <^ SJMIU ^AlOll. 3X[ 
^ HSH^g OH^ SllfSHo^ ^mo\D\ ^m EQe QilOIBM RAMOll Dl^m^i^fM X-\R\^^2\ 

m EEsm 2iD. 

^^o\^X\21, D^BE^(2)g LH^^E^ 16bl^^^S A^go^^A^E 8blM RGM(10)S 8blM 

RAM(6)(8)SiU £lBIillOI±: g4= SiE^ m:n\BO\ 2iD. 

HBH, 0^BES21 EE LH ^CHI 01 BW ±2f IJl^d-11 XI^Ei^ 16dl^01D- 

Esf. ROM(10)E^^B GilOIBg i-IOiLH^ m^'D} RAM{6){8)0il GIOIBM m^'B WIHil£IOi 2^ 

01 o|5|i H^n^ y^^Efe ^OiXIXI &^feQ. 

bl^oMl 0^2.1E^'{2)a CDROMo^^a "lEilSI QIOI BS 2MAil±oK)1 RAM(6)(8)0il ::?!^oteai 01 

^ ^^^AilAH. NESg^^X-ldli,^Xl(PPU)2l blGE RAMES DS OMAM m^o\J\ ^mQ\D. 

01 S0K)ilAi e^^21 X\^m P^^X^B^ 0f£!E^(2)E RAM:?l^e^^ ^ RAM^A^I^^^^S b^01I^H:^SM51 x^ 
B&E^Mi CD ROMES^EH PPU2I bILIE RAME^ GIOIBS ^ig S^of^ 5iM ZESoFE^ idSZl^ 

CD R0M2I 5HA^I±AI2iOI ^Qfe Ah^OllE M^oHl CO ROMM HEH^OII ^Hl Setf ^ 2^= 5!e O^BE 
S(2)2J X\^\^^D\ ^IL^O\J\ ttH^OlD. 

blCIEGIOIB ^ EQIEaiOIB^ CD ROMOil H^JEJI'lSOil edH2l QIOIB ^'mD\^^k\ E.^^£!D. 
□I0!B^^^:?1^IU GI01Bb{2,^^(decompression):?l^g 01 MOtOilAi m^9,\ XfOllTll 

0^BES(2)E ^^^S QllOlBS CD ROME^^EH ^Ail:^£[ ^o\\ HdH^ ^gAilAiS i^^^ 22^ A! 
ZfSQ CH §L^E AlZfLHOlj g£H D! 01 Bbl E^^^^^H g^Mi GIOIBM Hli,^^£.^D. 

0^BE^(2)E 21MHZe^E^ ^m^D\ [01^01) CilOlBM RAM(6)(8)ES ^jao^^C■^l 2^3^ ±§2.1 AlZf 
LHOll bl2,^^g S+^SB. 

[[^BAi. S^^ 2^9Jt blCIEQI10IB£F EClSCllOI B:^^ ^2i^B CD ROM^Ail± AI21LH01I g,'^Ei ^ki\± 
E!D. 

Ha^U 0I£1§I biin^ 2J ^Aii^AIZiOg 0159 ah;?!^ o^i,^^ Sl^tf^ ^ 91^B Oi^E CHIOIB bfOIMS 
^A-il^AlZfOI OtBElj(2)01l 2Iott alOIB:^^ dl^^^S^Oll ^^^^ol ^^±£12^:^1 ItHEOlB. 

o^B£S(2)oi bi^^^g <^86fii aiEHBE ^ nsH 5»^sAii Ai, m NES ppufe BE xHB^ise 
01 <^mm ^ aiB. 
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mm. aii^^^ ^s^i geoiui^ 0fai2S(2)^ ^^^axi mB^ chioibm cd rom^ 

^SbHEHdldZ)^ GIOIEig^^^^e J[ilgof^C-ll Si^^^OI S^Oll ±EH^ RAMS eijg^g^CRS 

RAM) ^ RAMg6did^iliS(RAMCS)e Hlgof:?! ^\6\0\ XimJ\(R)m eSH ^SJi 

^SHHEl aisled 4)011 S^E!D. 

§^^oiiAi. Q^dl2^' 0iEai±dfEJS RAM(6)(8)()ii m^s E^mo. 

Il£iU. d!A^l^e^^OIL^ m?!"^ ^^^AIOII H 0\S^\±E}^^ ±§21 S^^Xiai VCCOil 3^£lh:U OhLlS 

oigd^^^ "1" "o"oi LH^Ofdiss i\\x\±B^ ^mx\:>\\ eiq. 

dmiS^Oil. QfeJSSS OIM ^§011 CL^a^ P^S ^^^M^UI. ^ a^dlSSOl RAM2»|Ail±AI 

o\m s<!f ^§ A^esogJyt^ a^^lsss oicaa^ =^ssioi 0^21 dm seh2i oil 

£dl□b^ol±2^ K\§:)\^o[ot, 

mmmoi do\u^ RAM^goi seae mm^i S4^2i dlHaM^Js:?^ :?^oHeEiQ. 

:hiq:?k H^AiiAi s&'si^2i e^^^ss x-iioio^^Qii Afsii 4=^ si:;!, mm om s^oi 

oiEi gg^i^ea a hhf^ aioiMS neii^E^AHAioii 2ioii ^^as^ofe ^le p^^o^;^l o^^ai 

CEF£FAi g&'^^e ;HAIi^o^M^ 5h01S§OI DM aiOIMSD CH HH^M M^aiOIMS ^ 

^1 4- S!D(Olie e^. H^AilAi^ 30MHZg e^SH. &^SOil g^^S^ g^SgOl 15MHZ OlIAi ^21 

DOIO^ZI^OID. 

OlIMSS Xil2£fe yens 0K}il^l3^A^:?^ ^IH 5^0H6HI 91^ NESm UBbHQ. 

Hd-iU ^ A412E01I EAI& ^^DOIWZi^e i^^fe <-iI-l NES^^^ ggMOILi AI^^'Oll HI 

s^£IXI ^^U. 

NESfe OlIM ME 65816^§^^ a^OI3SH^A1l AiSJ 16til^ ^ CPU(22)M NES2i X-ll WElia{20) 
LHOi! S!D. 

^ CPU(22)^ OtlMME 128KbF01M2l 5|S RAM(W-RAM)(32)0II ^M^Oi 91D. 

E£. ^ CPU(22)^ OIISMS 32K?4E2! bIGS RAM(V-RAM)(3O)01l ^MB S^^tH dl i>^Xl(PPU)(24)2f 2 

^ CPU(22)^ 4=^ <^SM^iJ^Zl e21 PPU(24)M ^^o\0\ bICIS RAM(3O)0il S56f^ B^M I^h 
XI H 2iQ. 

[[fdUi. ^ CPU(22)^ PPU(24)::)f blClS RAMe eiiAHI^ofll 9im\B 0I2I2I AlZ^CHOllAi PPU(24)M ^oH bl 

GO RAM(30)e ^Aii±^^ aie ^OID. 

PPU(24)fe blG2 RAM{30)oS^£i A^gX^2l ^ 31 dl S (36)^^011 bICIS Sffe^e g^^AI^D. 

SE§^, CPU{22)^ SIS RAM(W-RAM)(28)(}1I M^XH £1 S^I(APU)(26)2^ ^MBD. 

AieEJJ} A^gSil^ ^bloflZ APU(26)^ :HlgJ5^E£lX|x^o) ROM(10)01I XiE^ blG2:H|gJ = ^ 

11^21 ^1^]]} ^^^o^OI ^^^AI2JQ. 

CPU(22)fe BXI. APU(26)e eSH RAM(28)e ^Ail±^^ 4= 2iD. 

PPU(24)2f APU(26)^ RF^ZE::'I(34)S BB AF§IF2( ^ bl 3 (36)(>ll 2^£J0i 2iEK 

4^EH NESLHOil blG2 RAM(30)S 3^MdlXIU12l H^H^ ROM(10)0il :'l^£J0^ 91^ glK-llOIEf^ ^ 

jH£iaio^°f °iG(H^ii^ ROM(io)^ iHiij o^u£^ :Ht&'oi MaioiQ^ est A^eil gxK-iioi 

B£ X-li>^6fIl £IQ). 

O^S Oiex^l. OHMPE ±^5I0IMSS. SE^ G±Mai0ll «HS§e^ A^gSOll tilG2 RAM(30)01I 

o\ 9Jto\o\ mo. 

HSU^ ROM(10)B Ail1£2l SJiHtiSI^I^h SAi ^8(1 )2F 2^3^ I-li2£2l ^ ^ E-1( 1 8)M mm ^ 

01Eai±W± ^GIOIBbH± ^^OIlAi CPU{22)01I 2loH 5«Ail±E!D. 

PPU(24)^ S^^ CPUaiOIGbl± ^ CPU01E£l!±bl±2F 3i'^EH23)m D^Xi 

a^c-ii 3 01^^ 01 :Hiai5fM dill oil aiise^ ppuc-iioiE^tiis ^ H!0^^li^s s^of:?! ?l£^ m^m e^o\d\ 

APU(26)^ CPUtH±: ^ 2U2m±(27)e i^Ui :Hl&'3h^dl II 2[ S^SG. 

CPU(22)2! OiSl\\±^l}^ R^n^ ROM(10)2I mX\D\ ?IXl OOllAi^EH A|S^ 0Hgc|22_ xjS^^g 

32KbfO{^ AilZlEjM^ LmQ^^□. 

□ R^n^ ROM(10)E LH^^ CPU01Edll±^Z}2l 1/2S A^go^Q. 

^bvx^o^ CPUmEai±gai2l 32Kbf0IM AilHEIMOllAi SII2?lXl^ RAM{32)]1^ 01 Ed ai Jl^EH 21 

OlEai^XISe ?loH OI^^D. 

H^Zi^ ROM(10)2l CH;H 4Dii;tbfOI MOI G. 

NESOllAi Afg£l^ CPU(22)^ R^H^ R0M( 1 0)S Xll 21 01EE1I±M XISS ^ ^IG. 
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□. 

0151^ $00 : SOOOOIlAi Al^^ofe ?IXl011 ROM(10)S Ss^mffl. 3^^E\1\^'2\ RAM(6)(8)S ?IXl $70 
: OOOOOilAi AI^^&Q. 

d\^Z\l\^'9} ROM(10)IU RAM(6)(8)S ^£21 U\±m OlgoHl S^oog 0^^tSilOII ^6H gg^ ei|Aii±^ 
SEm RAM(6)(8)S ROMSD □ m\m ^Ail^l! ^ Ofai2 4'^ 0! ^^^^2.1 SSe ^gof^ 

n\Z\9i^{2)S NESLHOII OlClif OilSdl, ^ RAM(32)0IU dlCiS RAM(30)(M! 4= 

o^£^ ess :>nii2 aixi sq. 

af£.I^S(2)0l GilOIEfM 7H£lo^:)| ?loHA-i^ EE^ Ul^^M StSoDI ?loHAife GilOIBI^h RAM(6)(8)LH0!I XiS 
ElOi 2i010^°l slD. 

{L\E}k\, NES CPUH^H^H^ a^aiSS MSa^O! g^om OIE! a^eOI RAM(6)(8)LH0il ^XHofW 
Ot ofCL 

ofdiss Hsn^oi ussofe Afsoii oiEi qioib^ ROM(io)oii ^XH^^ ^ ?JtJi. ais 0^EI 

^ RAM(6)(8)LH{)1! ^IHl^ 5i0ID. 

NESHSn^OilAiO! ^S^^^ RAM(6)(8)LH0il ^l^m SICK 

At^^^ 01 RAM(6)(8)^ 01l£dieZ10il 2loH XlUXl^il bU^BS SiSAI gSa.^ ^4-9i0l XH&^EJO^O^ ^ 5i0i 
Q. 

«^BAI Ohb! 4^iH NES^I m^Oil RAM(32)(HI I^f^ aOiOtEi £^Q- 

Q^dl2S(2)0) bl^oM^ a^dIS3^^dlXi21 RAM(6)(8)U0il IH^^EIH bl^^ai^'OI 

^£l2ieiDi NES2I XIIOIofOilAi dlCIS RAM(30)e DMA^I^ii 5101 CL 

^Itl NES2I CPU(22)^ Qf;^l O^^ISSOI EXHmX! 5i7Hi! NESSI XilOi CHIB{20)LH Oil £^ LH 
^ RAMWl SEo^^ M^S D\Ji\ll 9ia. 

OtdlSSg 0I§ RAMOll Seo^^ m^m D\X\J1 aiXI &^^o^ ofdIS ROM/RAMJl^ ^ih nes ramzioii s 

GiioiB^ cpu(22)x^x^l0il ^IoH m^, xii^EJOiot 
aioiEf^ DMA2^e mm HsnEHsa^iu e^oies cpu(22)e s^ofoi s^ck 

DFdl25he£|X|Oj ROM(10)IU RAM(6)(8)S :«! gJ H S 3 ^ Oil Ai ^±2^ ^^01 ^S^D. 

CPU(22)fe 3^^^1X121 ROM(10)3i RAM(6)(8)01I mk\^^^ SBE^ 4^ eSX^Igo^^ XilOi§>^XlM :?^xi 

m^-\mmD\ ^^^5^7^Li diAii^Aioii □^^Jsss eenan, cpu(22)^ ROM(io)iu ram(6)(8)os2i m 

0^2.12^01 MSn^g ^i^o^:?! ^loHAi^ CPU(22)21 ^SH^OI ROM(10)0!Li RAM(6)(8)0il2l b^i,^^oh 

?\\^ o\m s^oii2i mBm s:^iofoi ohdissoi ^o\ei ^^^ttH;;fxi :>\c\z\?mj. se^ cpu(22):>h 

2IS RAM(32)0il ^Hllo^OI 0l^(S^g RAM(32))0il Ai M^o\^ 3i01Q. 

DfEisse NES2I cpu(22):7f ^snaiiSom ?-ioi^ ^ 5ioi s^s aixi:r:iBe :?fxi:n 

0\m l\\l\±BmB $00 : 3OOO0ilAi A|2[ofe CPU(22)2I OiiedlgS^g °SSE!D. 
HI2E0il £AIE! bf2}^'0l NESfe Qg^s.^ XilOi^ii^S ^4^i^£^D. 

NES2I CPU(22)fe ROM(10)e 5«Ail±o^IlX^S [Qi Xil0^^1i^{ROMSEL)« ^^^AltlCK 
<^E-^ NES(22)^ OilSdldlHai^M ^HAIomX^SOH £lHai4l^iiS{RFSH)M ^^^AISiQ. 
0^2.12^= ^^ofS NES2I CPUOII S^E! SiEi^^ £lf-ll:^^M EJEi^M^UsdRQ) 

m a^t^D. 

CPU(22)fe ^IEili^2^ 2.miMiLi^e i^^AI^'Q. 
AI^^BOIS^l!^^ X-llCHEil^(20)LHOil 91^ BO! ?J X^l e» tl S(21 )Oil Ai ^^^E!Q. 
m?J-^/EIAilSi!iJ^£ XilOiEiIB(20)LHOi!Ai ^^^aOi }il 3F^ai XI Oil Xilg^D. 

NES^ #i^(0)EX^I ^ dlAil^(R)£X^i^^2l GilOIBM ^'D^ D\mm^ ^Si 

No. 4. 799. 635^011 \L\m }ilg!3^Me.lXl ^^21 eXHHSAHl Ai(3)2^ IHi^ofe i^l^M 2iei±SA-il Ai (25)M S 

OliJe^ No. 4.799. 635^011 :HIXHE1 °je^SAilAi(25)^ ojeOI ^§1 tlH^^^XI CPU(22)e ElAilM^^EH 
g ^XIAI^JCL 

xii2£0ii m^9.m UB\± NESh\a2.:H\2^j\^ oi:?ioiiAi ^^i^^o^m :^i^eich ^d. 
mmm^, ppu(24)s ss^ofe nesoii ^'ki\m 1991 4^ lo^xfs ■•bici27:^di^^xr'2i 
:?^xii2 u]mm^ no. 07/651 .265sOii ni^^ioi 9i9.u\. ^^zs oi:>ioiiAi ^gaiD. 

NESSf }ilgj3FMdlX12i01l Oi^JW □ XUil°[ "g^^X-idtA!^^ 

oi ^soiieai ^Aii±:§jxi ^ n §>^jioii 2\^j\^bx\"2} sg^g 19911^ 26^oii m^^ oimm 

i mB\m^ No. 07/749. 530^2K ^^S2l SS"2XmtB ^^L\±Sl\\0\EX\2[ OlOil Ate^ 2l^:?I^SXl" 

£ i99ib5 11^ 19^011 u\mm^ no. 07/793. 735^011 m^^o\ 9111. oi:'ioiiAi oi^s 
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□ . 

SfSSffe 3101 bUfSJSrQ. 

OlSJM XiSi^5.2i §fef2Siilbl01l SiOlAi fefStt 012^01 ^SE!Q. 

]ai3Efe miEoii EAis o^^l2Sil^ dm ^aa^s ^S6h:>i pllgJ5^edlXl^ll0l±(19)Sl 

LiO| ^AIOIIS UBH! AUIEOID. 

ES. ni3£fe fli2E0ii EAia NESdici2 :HigjofE^iois <^Sof:i \i\a9.')\\^mo\a\B{2om CH 

S aiAISJoj o|«s^ogoi AUIEOIQ. 

OI£|Sf UlCIEJIIg) 101Elia(20)a OlSPJsS ?llg!9tM£III(1 9)£l D\nm21 a?IIOIl Dlo}0)^ OfSHWIAI S 
51 "TV?llgj:3t"S 1991 a 811 23^I^S m&B Q\mm^ SSI no. 07/748. gaSSSI »I2E UXI HI9E 

oil EAiaOl 2iQ. 

HI4aE JII4b£^ JailEOII EAI£! 0ldlES(2)o|-a^a010IZlS0ID. 
2iXi. »l4aE §y ]9l4bEOII EAIS OiaOHi W±OII CHSH aSSiQ. 
SStH±:(INSTR)y SS2ES WES Of£l2S ^a2±0fl ]alSo^fe SblMbH^Oia. 
XtH±. YW^ i! Zm±^ 16UI= aiOIBW:^:0IQ. 

HAttl±fe S ^AlOIIOIlAi <^ffl NESOIEai±W:±:OII SSElfe 24blS ^ Ali^HOfEeH^tH^OIQ. 
HDtH:^:^ 4^01 NESOl HIOIBbi^OII SSEIfe 8blM ^aiOIEJbH:i:OIQ. 

pctn±fe Dioisssi B^nmBiSBi^. siafsisi aixi±eiM§i(78)°i eiiii±a(Ri5))oi m^m oiaui^ 

g ^a2±0tl HISolfe letiiSW^OIQ. 
ROM AtH^fe 20tilS ROMOI = ai:iitH±OIQ. 
ROM Om±fe ROMCIIOiatH^OID. 
RAM AtH±b Ibis RAMOiEai±m±OID. 

RAM OJNmri:^ 8dlM RAMaEQIOIBW±OIIl. RAM D_OUTbl±fe 8aiM RAMBOIMQlOIBbl^OID. 
DIdlSSIU NESfe DI£i2SiU <=ffl NESZIOII HIOIBS 9l§t 01ISJ0^I3^US21 Sfe 9h 

M£II|ol RAM(6)(8)§ S^§^Q. 

4=01 NESfe OIEai:i:W±:(HA)£f QIOiaW±{HD)S S5H a^£l2SS 9!{A«±&D. 

NES^ NESOIEai:i;W±(HA)S mm OI£l2gEI aiXI±EI(76)M 2!iAHI:i^&D. 
NESfe Of£l2g(2)e SoH 3hM£IXIHSZlS ROM(10)I1I RAM(6)(8)e ^HAIi^stQ. 

ROMaioi:j|(io4)2f RAM]aioi:>i(88)fe 2i2i Roum ramei ^k\\±m D^K\mD\ ?lo^« <^ni nesoii sish s 
aisw, oiEi2S(2)s 4=ffi NEs:l^ RAM2I cHEfli^xi§§ AiEoHi aies &ei:3i ?ISt01 

RAM£l§!t!^(RAMCS)S AtSSfD. 

HI4aE SI III4bE0ll EAIE X. Y. 2W±fe □t£l2SJO| Ul^aiOIBtH±Oia. 

xbi::i2J yw:^^ ±^aioiBtH±oiii. za[o\ati\±^ giidiiw^oiQ. 
ols bH±:SS i6biMO| ssdioiBS mmmu. 

□I£I2SJ(2)S ggOIB ^HofSAH xa\±9l YW^^OII SSfelSOII Alga^ aiOIB21 Zbl±fe^OII 
StjXIQIOIBM ^^a. 

jm ^ fflixi±aoii :'i2iaoi 'sji^ ues :)\tid\oi nmmm giei nosi aui^aoii :'i2iAi5iB^ ggs 

aSSmOII tf^fe£l2difif»(ALU)(50)fe xa\±2i Yti\±m SoH ^ ±±eilXI±E|0| uigg ^iiiofW 26} 

sf ^. n Si^sjUM zbi^oii ^feCK»ais oi zm^^ aixi±Ei(76)oii aasioi sid). 

oioiSS(2)LH2l g§a3SSIS(60)S Sg2l S^EM □2So^01 gfe JllOltJ^fe ADD3dL^S ^HAIAIl^ 
^5i2S ALU{50)OII aiSEIB. 

miEOIIAI J\^m tii9i^0\ Qh£l2S!2 SMS Ajsg Stlg 4= 2ife ROMa^>;. RAMm::^ S! 4^21 NES^tH 
;^:OII 2SE>Q. 

D^£l2S(2)s ^Ai±ijoi 4=i!o^2 sife s^'s iromi:>i ?ioioi ^4=ni nesw^m soh a^s moiij 

oTEfllAl'^^ a! QIOIBiJSS i^AI&B. 
3te£IXI R0Mm±2i dmEill RAMWri:^ OIS ^0^a AlSiOII ^^iSBH <^ffl NES^SfOII [[^BA^ 
SeHA1l±SQ. 

gaiEi NESPiigj 9fMBJiwiAi. ^ cpuoiEai±a2Jiu aioiB B2!g RAM.^.ROM(Hi s^s sga:>i 

OHSOII RAM2I ROMS SgS -2!JA1l±£lXI S»^feQ. 

s gfSSI &^aOII llfBAI. Oh£l2g(2)S HIIEOII EAIS R0Mb^±2^ RAMW±S =f=ffl NESbi^S^B ^ 

isjog ^aiAi^jB. 

QtB2S!(2)S <^ffl NESW±fef2S S^S! iiS^ i^'AlolOl. AISE*£IXI ^ §ESI R0Mbl±2l RAM 
W±i SoH 01E! ills:)! ROMSiU RAMSOII ^§EJO^O^ olfeXIS ii§§}Q. 

ROMW^£l RAMW^e gdlAIUESMH DI£I2S(2)S ROMM BEolfe SliJ RAMOII BOlSolfe 5!S SAI 
Oil m ^ £!D. 

OlSW DIB2SS RAMg 2!! All ± 31 :i I Oil g?Ai ROM£l 9!!A1I±:»I & = i!(IHmXI rUDl! SSSJOI. RAM9!iAHi± 
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X-ll4a£01IAi. Df£ISil(2)s u\2!t^0\ 2^^^^ HSWIAiOlffl. ALU(50)M S^^oHl 

S!D. 

ALU(50)fe ^6}7I(64)WI SSSilHU M!imE¥IIO1(52)0ll ^SSiSSSSSdifS XII2ISH1 a\Z\2. 
HLH 011X1 4=^3^ d^^^a^l^g MmmD. 

ALU(50)fe ggCM CiamS^a Sl^st mCMtisM ^{ilom ^'t^^i^. bHB5?-OR3tf ^ AIH 

»14a£0IIA1 £AI£! Hl£f^^OI. ALU(50)fe XH1±2f YtH^S^B §£« =^tlSHl. S§CI3CH(60)o| 

HlOiidsOII EloH ;HAiafe SdifS 4=ISom, 01 Si^^aiS ZW^CHI HIS&D. 

Omi ALU:Jf ]9i6E0« i}£ShaA1 eQ 4fA4lof?ll :)I^E!Q. 

21 o^E^ICHS SifSfH 2!01. 01* ^SS SSofe blC12?1liJOI ^UlSjog S!Q. 

01 (iH. Didi£S(2)s yAisfoiiAi Bj^aH oiEsi^e sxtgaoiEfli^ °s ESSAi^ifeQi ESOl Sfe mmm 

E?iicH(52)s aifsm aiD. 

o^^l2i!S ci^saioi ±a&!feKHi afe 21 sj^oi ^i^ig gssf^ x^^H2^ y^^h^ xistfo^w a^lo^ 
sizT^aoiisiD. 

a:^d^A^. nEHsi^sfS HM3aioi:)f xism sj^oti :)iioKJi ^^aaffl. M$o^E?(lo^5]s(52)fe 5i^A^§^a 
safoi'sBsa sxmioiBS s&aiejd. 

aeiiiUAi. □ sxKiioiBfe ci±saioiapi ?i5h iii2EO| =>m nes tiicis ran(30)°i S!6f^ mx\^ es 

OIOH OfBSSSSaSHCHfe gX^ggl!AI <^ffl NEStilCI2 RAM(30)S Hl^oHog E}^mSQ\D. 

3ig :J^fe3^ls^01. CHS^'^a ssgmoi x si Yss^f 4=01 NESbicie ramoos ^SAi9ifeai Mg 

£l£ SO|oi SXf §°I0« a^mo^fe S&A13lfe 01a SSg aaSgOII SSafD. 

s$ofE?tioi(52)fe ramoii boi^sdioii stai ^^*§^£^ as sisaioiB« mui^AiiJosw 

RAMBIOIBOI fe^SStSe a±SAI3lfe 5>fe aiOIBSH^I2f SSEIOI 2iD. 

sxf§2i aioiBfe XBHQI0IB2J Y£}HC-iioiB:'f ^£^ao^ M^mE?tioi(52)oii mfflsaziy ^oti jh^sixi 

RAMOS S^E!Q. 

S^5^E^tO^{52)fe PLOTXaiXI±a(56)2J PLOTYaiXl^a(58)S SSH xaEdlOIBSJ YiffiBIOIBe 2} 
S ^AlOllOllAi. PLOTXaill^aa PLOTYam^Bfe JII4aEOII EAIE! mSi^Ol fOW9iJi\X\±B:>i OiUH 

af£.i2s°i ssaiii±Ei(oiigsa. B\4bz°i aixi±as^{76)uoi aixi^a(Ri)(R2))oiQ. 

ci^saioig 2} si^o) sxsaixi^a OHsai^oii xHsa^ai. oira 21 ajs^^Bsa 

S3ISfE^I01(52)te X. Y a! IfBSJ^OII S^SS SXh01Eai^21 SXfCHIOIBS ?H5.imO) SXF RAM(6)(8)0II 

a^Ama. 

SlfOIEai::^^ a^Et°J(53)8 »oH RAMaiOi:5l(88)£t RAM01Eai:^m^(RAM A)OII X^alS a^sQ. 
SXfQlOIBfe ag3B£J(55). gEJSajA1(93) S! RAMaiOIBtH± RAM D-OUTS SoH gif RAMOII BlgS 
5. 

g5olE^I01(52)fe 4^01 NESSXtSSam S&^e SXIolSAi SSZldHCHOIMI ■•^ffe^"HIMggCl±MaiOI Al 
±liS X-llgm:JI ?lol01 SXILH2I aiSIOI ;H§51°S ^;tXI§£lfe 31M :?l^?lls^Q. 

n ":!f>^^"di^gMs 5fe£ij;i RAMOII :?i2HacH sisffl. 21 Haisjoi □::^MaioiB ^SoPi ?ioH oiiesa s 

^g! No 077749.530£l DMASI^S AISolM ^ffl NESHICie RAM(30)OI1 a^SQ- 

S5iofE^ioi(52)fe :)Hgs!^g n^os xiioimfe 2!0i mmmsk ±3\\^mmm smm 3» 

n nsHsjsiiDi ^jais yaa ^ 2iD. 

wAjS ^XISEHS e&A|3lfe 2! (fflSOII. SS5lE?IIOI(52)fe ^^e^|XI RAM (6)(8)osva RAMJn HIOI 
ii33(82)2l gJS3B2!(83)g S5H 5!g(X) (Y)e7HOII Slfe B^ SSM Ea^ 4=iiJ*t 

RAMOII BO|eo^^ RAM(6)(8)o^^a SiSIBOl RAMCIIOIBeJIXlOII mk\Si9.^ XHSS Oiaai aj^ 

QIOIBS AhSSSSMi a^sm °!D. 

E§t, XiKaEOII EAIS! RAM CHI 01 BEH XI (80. 84. 86)fe S5olE?IIOI{52)OII Z!a§^ a)21^ = 

W siMEIXI RAMLHEI SS dIMSaiOKbit plane)OII XHSSOI aJSIOIl MSH '^tlS ^^BQIOIBM bitti 

^lol^GI Afg£!Q. 

RAMfllOIBeHzUBOfe NES^I RAMQIOIBaxKBOa LHgS ?-<OI^ ^ 2ii^^ 4=ffl NESQIOIBW±0li 

aaaoi £!□. 

RAM ai GIB at XI (80, 82, 84. 86)fe RAM XII 01 :'I(88)S X1I0IE1Q. 

RAMaiOIBaiXl(84)(86)fe RAM(6)(8)°I QIOIBS ^tJoia 01 HIOIBB aiXI±agS^(76)mo| ±S£I aiXl 
±aOII SSA|9i:)| ?loF01 iStjXl ZW^OII XllgSD. 

^:7l^o£. RAMOHEai±* tHttliJAI?!^ eHXI(90):il RAMXIl 01:71(88)011 SSSB. 

RAM HI 01 :i I (88)^ RAM AOI^S SoH RAM(6)(8)0| ^±S XISSi:?! ?ISI01 £H7.i(90)LH(}ll XHSaOl aife 01 
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££. NES^ o^Eal±tH±(HA)s mm ramhioi:?i{88)m 5!iAii±2iD. 

M^mE?llOH(52)^ aiXI±EH(R1)o| LHgoii o|5h ^gg 4=^?lXlOil CHS 5i^^^d^§ao^ aiXI±Ei(R2)2l 

LUeOil o|oH ^^?lXlOil CHsi Sj^ dlEot^f^ £IE^^(READ PIXEL) SgOi! m^o\ 

Cfl. H lyiilll ZtH^2^ a^df2J(87)g ^oH XI ±£H (76)LH £1 ±§oj £^1 XI ::^E1 Oil X^^^Am□. 

0! S^otE?-IICH(52)^ ^iOll XHIZE. XilBaE ^ XHISbEM ^^ZEof^Ai SD ^^Allol ^IsElCK 

mOlEd^e.' WEHaiII±E-l(62)2F ALUX-IIOi:?l SgD3CH(60)^ (INSTR)Oil 2^£i01 ggtH^Oil ^ 

^ISi^ ggOll gSo^01 m^^m ;HAIAI3|;| XII01tJs(CTL)(0l {li^^ OmiS^ aaisjo^ 0|g^)M 

^^^AmCK 

Of£l2S(2)^ ^M2\ ggg ^SofSAI QgOil ^Sl S^S iiilxloffe i^^^ U^OIiid^E]& QhOIB 

SH^AilAiOID. 

mOIHdhSJ aiXI±EH(62)fe Pf^ofS 1M^OIMLHO^I ^^0\ M^m ^ ^1£^ QeOil S^S XH§>^6H1 

2iD. 

SgO^I:H±&^£l gg^ fllXI:^EH. Xil4bE2l mi\±Bm^{76)\J{2Ji XI ±a(R1 5)011 X^E^O\ i± 

^n^d\§B9\ msoii 2ioH xissd. 

DtaiES(2)01l oioH XiMEOI R^H^ ROM(IO) Efe 0^^ISS2I LH^3HAI RAM(94) E^ 5^ 

MaiXI RAM(6)(8)0ilA-1 ^^D. 

HSn^SgOl ROMdOOil XHSSIOi SiD^ ROMX-il0i:^l(104)(X-ll4bE)^ 01 ROM(10)0IIAi Sge ffllXloh 

W DtE.12^'21 ggtH±(lNSTR}^^OII ^^Q. 

^^H^ggOl 3HAI RAM(94)01I XHS^iW 2iDS. 3 3HAI RAM(94)os^B 9HAI 

RAM0^W:^(95)M SoH SgWi^^^^OII 2yg ^EMI E!D. 

^ CPU. ^ 4^iH NES^ O^dlSS SSH^Sge ?loH H^n^ ROM(10)oi ^^S ^^OHoFE^ ^^H^ 

4=Ei NESH^H^^ 0^dlE^'Oii:HI ±§o| =MymE^ XIAIoHlLfAi. 0^dl2S H^H^^EM siiAil 

:±:o^:?l ?loH D^E.ISSJO^I ROM(10)Oil X4§,^£j01 2^^ OiEai^M m^siD. 

EmR^^i aixi±H(62)^ ^o^oiiE(iookahead)E^2^^-idie j[^3\\o\^ R^nm ^mmow mo\^ mm □ 

^ 2!:HloFfe ^^B^ SSM SgCI3a(60)OII Xll^m:'! ?I5^01 Mmm S§ IbfOI 

MM ffllXla^D. 

M^(60)m2l DSS ^ XilCH^I^ ALU(50). M5o^E?ll CH (52), 3H AlXil 01 (68)^011 Ai ^^^^ gg^EOlt 2\ 

m xiAiE e^^e 4=^^^ 5ie s^o^^ xiioi^^s ^^^Aiiia. 

E. o^ats^'^ ALu(50)2f^ ^E^ n^M ^m^tiJH64)m ^mmji 2^D. 

^^l^o^ol. n letiiM sihm ^i^xi ziii^oii ^^q. 
01 e&'^ii^^ iMfoieuioii ^m^DW E!D. 

^t^^^i(64)oiis£i ^XFgj^^ M>ia MXi &^^d. 

E°K ^(l^:?l{64)fe ZJ S^^il^e ^ 2^EE^ 23H2i 16bl^<^:?t ^oHX4 32UIM2I '&'^Q. 

nziiL itiJim)^ ^^^^mm ^^^m xi^'o\^\ ^o\o^ ^^5aixi^B{66)M ^^'6\ 

^ili.^:;i(64)^ □^E^EH SgG2CH{60)2l X-ll CH ^li ^ Oil 21oH 2iOilOIM BD. 

^iiUI(64)^ 16bIM?IEO! 5i,^ohfe g^S^e ^±sl 4M^MFOi^lJiOil ^^sFD. 

g^Sgs Qgo| gEiis :)fXII) 91U : 
R4(^?-JE). DREG.(omi?-iE) = Sreg * R6. 

01 S^B ±±£11 XI ^ El (Sreg) 2f aiX}±EH(R6)o| ui§e 5o^a H 32bl^ Minm 

aiXI±Ei(R4/DREG)(^/omi)0il J\^K\ti£i^m ^^EiD. 

01 M>il£JIl. 32bl^ ^mxlOll 0 ^ ^^M£HIi:>^ MSEID. 

01 ^tl^ De2] 6B:i1l^ ISottEJCK 

1 : ^sSife R4 [0...15] = SREG [0...7] * R6 [0...7] 
Bifll 2 : XOil Me. 

R4 [0...15] = R4 [0...15] + 256 * SREG [9. ..15] * R6 [0...7]. 

s^mm9,\ ^'^\ BbiM^ ^AiaxiB ^h^i^ s^&d. 

B:«I 3 - XOil MS. 

R5 [0...15] = (Y + (R6 [8. ..15] * SREG [0-7]) -f- 256 : ^^mE. 
4 : XOil mH YOil Mil 

R4 [0...15] = R4 [0...15] + 256 * SREG [0...7] * R6 [8. ..15]. 
^^'Xlo| ^^?l BblM^ ^AiaXlEi P^61E^^E-iO| 3H£ife e^^D. 

b:^i 5 : YOil mm. 

R5 [0...15] = R5 [0.-.15] + (Y + SREG [0...7] * R6 [8... 15]) ^ 256 : ^&m^ 

B^i 6 : X2^ YOil mm. 
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R5 to.. .15] = R5 [0...15] + RY [8. .15) * R6 [8.. .15]. 
s ^AI0l|O| Bti^\(64)^ 5Hdft(Cavanaugh):)t IIS 2iiIlS° g!(McGraw-Hill)SBA^2l 1984fca 
e. DX\m^^Ei Of£l±0«^(Dioital Computer Arithmetic) Oil :)mH9CH Sfe EISSI ^^^fiJIOID. 
HUbEOHAi 3HAIHIOi:)|(68)(HI14£0IIA1 fefAHISI HSUEHCH:'! H^^S M^^D\m Slotfe 

R^n^m 3IIAI RAM(94)0II SS(loding)AI5lfe 3ig SS^IOS JHAIlf ^ 2!?ll stQ. 
HaSt ••3H^(caching)"S CAM 3 EH 5| » dl Oil Ai Xl^ SOIUfe SfS MSH^^HM ^S^^AIOII 0|g£!D. 
Of£l2g SgAHIMOIIfe "9HAI(cache)"SSOI SSSIOi 

9HAISg£l H^£^l£l SSS 3HAI RAMOl ^ Sttffl^UI 3HAI RAMOII £E(load)E!D. 

:}HAi .§§01 ^saa aiH°i 5sii^3fS£H&*£n:'f jhaihiioi^ aixi^a (zooii 

llfdIAi, 3HAIt«10l±EiiXl±:Ei(7G)O! LHSS 3H^0i A! Strife A|5t?IXIS Lf&tSQ. 

cH^goi s§s 1i*^oleLH0llA^ ^SEia. 

RAMdOOILi RAM(6)(8)IU UIHSj a^OHHEIS^aoi S§g feiSiai'lSOll ]III:S:IEiD. 

01 as sMhoiMSES a lias stD. 

HSDa ^S^ES eDIAlJDI ?loHA1fe QJaS^! XlfllLHOII 3HAI RAM(94)0I MS£l010f s^Q. 

3HAI RAM(94)S 512bmiM g§3HAl RAM°JQII 0I21S HSaSSI AlOiZSeD dliflSI Stg MOI^OIH 

s. H^nEHoife 01 3HAi()iisdi(94)M o^S3^l m Kismxim msmom ma. 

512m0IM2l SHAIAfOI^OII S>fe HS3a¥HS S^^S ffllXISm felSiSlfeCII UhOI^OIS E!D. 

mm. mmsi9iJ\ wmm rom si rams lh^jhai ram(94)oii iJiejgoi sife 3e:7i ^sej^ s 

SAIOII 2!iA1l±i! Sia. 

3HAI RAM(94)S 3HAI RMA(94)0II SHe^EIOI 2ife PHg AlilAtl^ESMi ±H2>0ISS SI£!A|9lfeGII 2£ISJ 
Jli AIgg ^ 2iD. 

n sia i' ±3tigi!?<i!ys =>s6haAi rom(io)e^^h 2| 5j^o| ^v^^ g^cMiH^ msa ^=oi 
a i:h£2ios 5j^a ram(6)(8)oii afoiMsmxf mw^ ^':)\ phsmi mfe:Hi o^u^^ PLOTSgg A^So^ 

^. 4f?i 2S esys s^s jyaiaoi. r^ts i=&!SSfoe 21m auo\B THdi^s^e ok^ «^^=?^l stD. 
as ssts romoii :iiai£jcH sjfe aioiBe aissfe ^s^siai. oi^fe djeissoi ROMSf 

RAMOII SSo\D\ bHttIS! SSS AtSohE^ a:>fiaS!::i| [fflgOIQ. 

bimsi ROM(10)OIIA1£I HSn^^Sm bl5l5^01 SttH. 01 HSUaS 3HAI RAM(94)0liA1 2f 6bHLi □ 

li»2?ll ^SaXISi. 2iXH Zl HSUSOI ROM(10)oS^a 3HA1 RAM(94)oS SESOtSi §tQ. 

OiaS. m ROMdOOIlAi 3HAI RAM(94)2S2I SSS Sgg SHAIS ^S2I eHgTOli bHj|Ali,'2SMI g6H£! 

Q. 

[[F£IA1 0! PH2I 3HAIS§o| OIESI^^ USE 512bfOISaiOI MMM SOIQ. 

H HSUaS mR9i £lS2!ma 9la} 3Eg ^Soffe S21 ROM(10)OS^H IHIXiaOl 16blOIS 
Sa(Ctiunk)S 3HAI RAM(94)0II OUSEIl! 3dOID. 

5II0E! SE S!^S ROM(l OCHtiOII 3HAI RAM{94)0IIAi <^|gaCI. 
3HAI(CACHE)SgS 0\mm ^*^^21 H^ag^HSI a^VgOllAi X\^mM MSI 4^ acK 
^ = 21 jii^s bt^g 3HAI siejOICK 

2^2f'HS^S^HP^ 512bmiSeQt a 91A1 SHAI RAM(94)oi §gg ilUotEHDE iiSH^^Hfe Sfe'S 
Sfl SiXIS}. SIS 512bJ0ISSf0l :iHAI RAM(94)0IIAi ^^£101 UO\X\ bfOISfe m±2i ^01 ROMdOdl 

A1 ^SSQ. 

OI2aS ^^^2.^ ^EM fef^AI9IXI°f Olfe^^joi jig OIUQ. 

a ^'AlOflOIIAH 3HAI SMMa(68)0| ^S2±2J 3HAI EHUblS aill±a(72)fe 3HAI RAM(94)0II SE£IO! 2i 

OII2£l?IXia ^M^s^D. 

3HAI aiablEfe HSU^ggOl ROM(10)OIIA1 £□ 3HAI RAMOIlAi M^D\^mi\m OfElE 

SOI uiisjii umm ^ mn. 

3HAI RAM(94)S 4=EH NESyi^(HA)£J gElSa)A1(96)a SoH 3HAiaiOi:?l(68)U NESOII £I3H 2ma1I±S 
Q. 

3HAmiOi:?i(68)fe 3HAIWI0I± am±£-)(70)M SE5UI ?I6H =SZ1^ 3lg£Hb1±(PC)01l a^Slffl. 3HAID1I 
Sdl OlEfll^:"! Oli}2!ifeII°l Ol^M SIBoffe S^^g ^SafQ. 

ROMdOa SgS £IE(read)olfe 31^ SA^o^?ll, qf£l2SS RAM(6)(8)01i SIS yOIM(Write)ofe s^:?^ 

XI a(gE flIgSD. 

Of£l2aiXI±EOI RAM(6)(8)0II mi^MW^ 2j»ILf. ffll2£l MSJiUifS OilBSE RAMXilOi^l(88)LHO| g 
E RAMEfOI^SISg ^HAIAIiJ aOID. 

OI3dB 2jg2iog SM^IMOI ±2EJXIB. ESaOIOIPI HUHOII EDS RAMM§l!2Ji5e 4=ISotXI S^Ct^ 

»ej;ia xisaisixi 3Joiq. 

oiiM 2i ;is4g§ AioioiiAi as x^^im ^Alo^fe 3101 □ llll^=D. 

01 &}il2S RAMElOIMSISfe Sfse A|2}g 3>:jii sq. 
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FBOH as : K8^ (B13)«I 

StI (S13) 

SH (aU) : «}« (S14}1 n^Mn 
TO Bl 
eBOH S2 

ADD 83 : rl » r2 *■ r3» 

TO R4 
FBOH B4 

ADD R6 : ri - rS «• £6» 

CH iiBfs:Hi ^nn ^fOlMo^^ ^^^^ 2:ih2I D\^^mm am ^^si 3E2t zi^e ^oi uh^:i 

o^^5i01D. 

PBOH B8 : B8*(Bl3)a| 7|«|A|tl 

SB (S13) 
TO Rl 
fBOn B2 

ADO B3 : r2 - r2 ♦ r3* 'r'^i 

TO B4 
FROa R5 

ADD Rfi : r4 - rS ♦ rt* 

SH (B14) : R0« (B14)«« 7|*4a|« 

01 ^^go^. M I^I^SgOl RAMOil a^OIMofe 5iILf ^AlOll SgOl §?:H □ ^ 2iD. 

ggOIAilM^ aiXl^EiM £l§S4o^ Af§E! RAMO^Hal:^0^l DAI ^i^Al^ffli A^g6t^ H^ggM 

01 n^^mB RAMOil :?maoi si^ ^ssm oiei ^aioHI uai dai h^^^ n 

X-II4b£(M!Ai ^SGilOIBEH^I(74)fe S g W^(INSTR)(}1! 2^SQ. 

01 ^saioiE}2}ixi(74)^ ^mx\m:^\ giioib^^m m^o\^ 5is ^^^^iimm [oafAi wei ±^aixi^£i s 

GI0IBEiiXl(74)o| e^B U^XI Zlil^Oii S^EIO^ Sill. ^^31^ am±EHM^(76)0! aiXl^rBe ±S 

sgo^ ci^s^^ceo)^ -^s-aioiBsge cissofoi aiii^aesioii ch^^ sngsf a^^s^e nk\Km 

D. 

Jtii4b£0il £AIS 7il^(GET)BaiXl^a(98)fe ^^sl bHttiS BE m^'OW A^gED. 

OlttH AFSa^ bimsi ^MAil^Bgje i.^^ ROMee AfeSF^. CHJH #£H:?I#21 HSAilAi^ 

ROMS ^^Ai^ mn\Q mx\D\ ^CDI^JHI D\D^0^°1 elO. 
D. 

01 [^l^fLieOil CQBAi. aiXI±a#^(76)LHO| im±B{R)4)J\ 0\B ^^^^B J^kM±B7iU 

ROM Efe RAMO) RMSi u\B^^ o\^i\\±o\\k\ xm^B^ nk\^c\. 

X-ll4bEOII UBtii b^Sf^^OL a!XI±B(R14)^ ROM j;ilO^:'l{104)0]l ^UED. 

aixi±a(Ri4)2i LHgol oiEj g^g^gs ROMX-iio<Pi{io4)^ ROM^Aii±M :^HAi6t^ si 

ROMe ^Ail±ot ^lUfe ROMGIOIBW±(ROMD)(H! ^MB ^ElM^Aid 02)^ SoH :Him 831 II ± £1(98) S 
OfEHOil ^^E! ^\\^ 8 am ± BOB) Oil Ai tHE-iE! SSM ^Ail±6fe :?F^^I 

01 SS^ ^ElM^Aie eoH StjXI ZtHi:^^^OIl ^EBU LiAi aiXI±BM^ {76)LHol 6\U9\ aiXI±BS ^ 
OI^^s'o^, ROMOIlAi QIOIBM iIilXlo^feB^ ±§21 XHBMFOIMoj ^^l^^BE ffl^^^^^ 

ffl ^Im a^B2SlB nm m^m ^W6[x\ ^9,Bk\ ^iDdife:Hi Ohun EiioiBiiiixi^^^oi ;hai^ ^ 

OH OligeS bli^E^SES Ali^l^ ^ SID. 

E£. B^1IXi±B(98)^ H14bE2l ^EIIM^Ai(102)e S^ohOI R(6)(8)og^B SSS Xii^of^ 

□1 oie^D. 

d]IXi^BM^(76)LH0ilfe 16;Hoi i6tilM ai XI ±:£-i(R0-R1 5):'f LH&^BOi S^D. 

aiXI±a(R0-R13)^ Oie ^^d^lXI^B^f ^^^5HO^ Xf^ MgBBBE ^^^^aiXI±B^f 0^ 
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LIU g§am±aoiQ. 

is ROM(£Efe RAM)01I CHsi £lEMf01gOI ;HAiaa. 

aiXI±H(R14)S S^E!(£IEa)mOiefe umW LSgOlU HggOII °I6H mM±m 4= 2i£^ a 
WWiH(?1IS 8aiXI±EH(98))LH0li XHSSD. 

aixi±a(Ri5)fe g§aixi±aoiffl 21 ssai ^noi jhaiikih ffli^i! Dss^g :>\z]^a. assjo^ 1^ 
6}?iai 

ss, □ ffli7:i^Ei(R0)fe 0)^^21 iwimigsss Dm^±± utixiaixi^EHOiD. 

mmmo\. aixi±H(R0)2i msiu aixi^Ei(R4)oi m§s iiwi ?^iL^o^aa aixi^a(R4)s gSoh:Hi Xl§6^ 

D\°} SQ. 

aiXI±a(R11, RI2. R13)fe PHSg^ilAI *gAI A^SEIfe aiXI±EHMOID. 

aiXI±El(R13)fe 2H?10IIAi ^^S SSa 01Eai±» HS5KJ1, aiII±H(R12)fe ^H7^ Sf^^Sl! 

aixi^a(Ri2)°i LH§oi 001 o^u^ ri3£i mgcHi °i6ii xisa oiEai±o<i aife s§s 

HgnS3fSa(R15)OII £E£I01 ^^SD. 

aiii±a(Rii)= ^H?j y« xhs£*d. 

aixi±Ei Hioifesas(78)^ aixi±Eiss*(76)oii aeaoi ssaixirira (ro-ri5)oii ch§} esjAii^a im 

SS01 □3Efe£ISIS(60)fe ySjH ^SSgSI S^Oil [QEtAI ohU0lfe^21 aiXl±H(R0-R15)g Xl§^^ 

aixi±H nlo^fe£la£(78)^ ^si qsssoi oisspis sim^ aixi±aM iisiiD. 

ii[X\±B HI01fe£ISlS(78)fe 5iS& am±B°l S^g XW±£f YW±WI Hlge^Cf. 

H14bEOII UBbS a^2^if01 aiXl±EI(R0-R15)fe aiXI±H HIOIfeEl aS(78)2l I-ilWofWIAi ZhH:^:S 

ROMX^lo^?l(104)fe NEsoiEai^m^CHA) Efe oFSiesES^a oiEai^s gffe ^ai 3 oiEai^ 

ROMJllO):'l(104):)t HI13E0B fe^AilSflHI EAIEI01 SID. 

ROMdOog^a 5MAHI±a SeS H^Sg^^e ?loH JHAI RAM(94)oS SEEID. 
ROMfll01^1{104)£t RAM^ll0i:i|(108)fe 4^ffl NESeij WI±AlE2t Df£l2S °-^Ail± AIESIS gIHo^fe W±S 
IH^yS IJHIH 2iQ. = = ™ 

^^aaxisi ojsisss ^ffl NEs cpucHi °isH ^iA\±:)i^m fe^eiaixi^as oiiM=a 

aiXI±a«^(76) Efe RAM(6)(8)L}|0II S!D. 

i QSSiQm^ ^Xl±a(R14)bt ^Ail±£13 2iSS LtaUlfe ROMbfOlMffllXloi ^^M^nSi . ALT^m 

•^E(wiTHr:»f M£i3!±sgoii sioH AHiMSEJse 8?£ife gatnsj. siasssemis s.mo\^ o^a:»^xl 
.- o)asi£i 2isa ^^doDI ?ioio( ofsiess s/2 = s a&Aoi^ nes^ ai 4a/4bE0ii m^o_ 
s:iio)i. 4=2-) NEs:'f esaa rom(io)oii xh&S! :HigjHSiisoi ^seid. 

:>II2JHSI2^0I <s!H NES S! Of£l2SHSAil A1S ^Sa:'ia01l eiH :>llgJ 
°!S(authentication)a010t §^Dfe SOII ^2loHh. 

0II5AM fefpi °imm x^mm nes cpum diAiiMAisj &>EHotiAi oiijs^ ^si no. 4.799.6352W1 J\\m 
i2SAM ol¥O^^JC^. 

Qt£l2ilS S:J10II ±?I»2H£! &*ejioii 2i:hi ED. 

OIBH 4=ffl NESfe 5^1g!5^M^IXI ROMa }ll8j^^S^lXI RAMg Xi^^O\ °-!iKi\±tt ^ 

*'oi 5W£i:iM amfe ^m§i qioibm stseixi raivke^ ±s2i ot£i2aixi±a)ffli xhsohi. o^^l2iJ 

HS3g9tSaOll ^^1 Qt£l2 = Sna2l OiEai^S SEAI^JCt. 

0fdi2S2s aioiBfe sisan ajcH e^ ^^aoiot m ch^^S21 ±§21 x. yjjh aioiaoia. 

Of£l2S2l ^Eg^t oJE^lOH S! ±HM?1I01S AfSofS S^^S H^ES ^iSlf =^ SJQ. 

±n£toiMB i^-iaiofeDI Of£l2Se A^So^a a2iSi2J blCI2;ilgJAI±g2l gCHAI^ 4= 21 

Q. 

oiisga. NESfe nai&'g i283H2i ±^z\Q\^m ci^saioiotE^ msi^\o\ aiQ. 

Qf£l2i!0l =^01 NES^^ 2^3ffe 3I^S SSoJ^US ±S(STOP) S§OI ^iS£im. XI3 OlEIESOl 
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m &gdni ae ^wm asiee xixiAim^ 2iEi^^ti^D\ nesoii 
o^diss^ n^s^'ii} ZfBsi ^^se <^^o^^ai af§£i:?hu ±HafoiM^ nai^Qi 

0^^t^ S^OllAi^ ^Hi NES^ D^aieSOl RAMbH± SE^ ROMW±M MgoHl 2^^ ^Oil OIM ^±m M§ 
XI &^^DS Oi^lSSIU XiZ\^^m Xf^^OI <^ SID. 

^E-i NES:>f :Hlii^^^d!XI^^01IAi RAMbi±£f ROMW±o! XilCM^iiSS Df£l2S(H! NES^ 
m2^2.\ RAM(32)01IAi H^H^g ^^Al^ ^ 9imm ^2\d\X\. 

x-ii5£0ii a^EJ2il^^ otois ^ofe oi^eii^oii si^ rom^i ses ihixi. ^SAi5i>ii m^. ^ cpu(oiis 

1^. ^tti NES CPU)^ a^dlSCRUN MARIO)"^^n^01l °15H ^^^21 AI1!±M UB 

XII5S01I UEfhH HSU^ ROM(10)o^«B Xil2£0i( £AI& RAM(32)o^ ^fUlE! ^Wl 

NES CPUOit 21 oH ^SSQ. 

01 0FE12SOI 0^£^ e^^e ^^ofI2X^ ^^OHO^D ^ CPUOil 2loH ^^ao- 

125011 £AIE hif£t^^OI ^ 0^di2(RUN MARIO)^ CPU^&QI X-ie M^M (Di <^IH NESaiXI±:HM S 

^D]9}B:)\\ m210{\ 01 ^ QfdlS ^ CPU^&l^ R^n^ ROM(IO)^^ ^ CPU0| RAM(32)o^ 

12701! UEfy! dfSt^^OI D^dlS HSU^^SM Xii^ot^ ROM (10)3HIS3:?^ D^dlSS aiXli^ 

3E5S3LH2I ^Xll^ri^^ 12901! LiEftH b^£^^^OI D^EISil >::H?Jt«l01± ai Xir^EH LH Oil XiE^ 

D. 

131 Oil uEftH ahs^^^oi i/o gj^/e^sE^ 4U le 256^^ £^ sEe oih: ^^d^2EP^ afsh 

Oie ^ CPUP^ ^^^m^ ^^£fSE£} ^ZlelQ. 

C\±mZ\\0\M SX^2I ^<^01l 2I0H :;1:B^21 ^0I» MSoh^ AilMSD. 

o^^^2goll romlh^ si RAMiiii^2i imm mEo\^ AiiMEiQ, 

ROMbi± ^ RAMbH±2l HIOl^ Of£l2iiOI ROMhH± SE^ RAMtH± SE^ ROMtH^2^ ROM tli ±:2^^21 

m^m SE01I A-iiM£i£^ i^^:?^^5^D. 

CL^d^A^. "DFEIS SL-KMaho owne^)"^H:?^ ROM ^ RAMOll CHoH ^g£IQ^ ^ CPU^ ROM RAMOll 

D^BissGi ^^3^ ROMtH^g A^eoHi 2i^a!£ ^ cpu:?f ^^n^ ROMM ^Aii±ma m^}^ □^^!2 

^01 22aiEai±(dummy address)M NESOil>]l £1^3^^ Oil^fLlgOl HI^SCK 

mm oiEai±:^ s:'ioFfe otdissoi goi^^ d[^^\x\ ROMbH±oi!2i ^AHi:^M s^oni ^m\!}\mx\ 

133011 UEity bFSf^^oi D^^l2Sg a^diss 5sn^3^gEi:?F o^sis^eoi ^^oHotsf si^s 
x-i&a.^ oiEai:^^^ SEE! ^oiiof m^m JWhimO. 

□ dlHUAi. ^ CPU^ DhdlSSES^EH ^ Ei ^ M^lii^:'^ 2:)IM ::'tQgJD(M^ 135). 

^E-i NEs^ aia^Mius^j ^^Eis ^XH Q^dl2S0l af^o^oi sxi^^ehoii ^mm i^^^iiEiCKM^ 

137). 
135). 

01 K\2}D\2}m2im NES^ X^I2E2I 2IS RAM(32)0ilAi HSU^SEM a^£l2S§^^Iif SMS ^|,hs[ 

D. 

□ dlULfAi NESfe Q^dlE^'OI §^^^011 XIAIof^ 0^ai£ii2l "II(GO)"M ^ H Ail^£12i^II 
gSo^:)| ?loH ^'Bl\\l\±BO\^. Qf£l2S aiXI±£HM^(76)mOil 2^e)S Xil3°^Q(M^ 137). 

isii ^^£hSxi±£hoii A^l^E'□. 

{m\k\ ^ CPU{135):?f EiE-i^^Aj^g ^Ais^ soil DFdISSOil D. °>B^M21 ±±2]XIM U^o\D\ ?loH 
^m2}'n[Z\2.^'i\{l\\X\±BD\ Eil±:M EIQ. 

RAM ^ ROMOII CHs.^ □^^!2 2U SEblM^ OtdlSSOl SXIofS m^^0\ QES NES:?^ ROMm 

RAMOll n\m ^ki\±m ^gsMi 

NES^ 141S lfflFX4U£F ^ Q^dlE^SOll §0i 2 Oil ^SoUl iiSD^E^ ^?la^CL 

CPU(22)2I >1IS^Sn^^ D^dlESg ROMOJaiE SUEES ^S^^tDI XfSJoHAi ROWe ^Ail^ofS 

e sxio^oio^ 

CPU(22);t ma Ol^^aHAi ROMg All :^5H2XI lUtHe ROMDtdlE EUEES ^^B6i S E-6t« ^ 

ofdiESB aeoii ROMg ^k\\±m mQ.D\ siettii romdi^is 2usE:?f dai ^o-t^[[H;}^xi xie^io^ 
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5!0ID. 

D}£lSSOI ROMOll CHoH 0^dlS SUSEOII ^§£101 Si^w CPU(22):)1I S R^H^S 3 ROMO^«a Of 

dlE(read)&£4:Q oHAi^ SISQ. 
OIIM MS £ioli £iEi^M:^f ^^^Eia. ^ 21B^E.J\ NMIM 0^:?IM91S CPU(22)^ x\m^ 

HEHU 0I3:!S CPU(22):?^ D^dlSSOil}!! ROMM SijAil^oFXI &^^DI1 ^^ol XIAIofHAiS Dig OiJlH 21 

Bmmm m^kidi ROMg 2iiAii±ofa o\d\ (Oisoii m^sism &^d. 

01 ^^#oiiAi, Dhdis 2ueE::'f ^saoi aieoitE M^sm cpu(22)Pf romm ^wAii^oi-amfe ais o^ai 

m^Oil RAM(32)Sl b^^Oil IHbHXlAl^ 5iOID. 

OtlMM^. 21E\^^^EiD[ $00 : FFFCEfS H 2JagM5l,'Ei^ $00 : 010C^2I §HM 5101 

D. 

^Mo\:H\ $00 : ffex^^Eloi SiEi^M^a^ CPU(22)M $00 : OlOXOilAi HM^l CH§m^ ^IXl^ S 

HAI^ aOID. 

01 PIs^ CPU(22)Sof01S ROM{10)e 2MAl!±ofJI BtlOW NES2I RAM(32)e ^A1l±oMI & 

Q. 

C-ll. ^ ^X-il3E^ ZiBs-^ ^BO^Eai^:'^ O^bl^Oil 910]0[ elD^ 5iOIQ. 

QF2.IES01 ROMO^aiS SLiSE^^EH Oil 2^X1 ^9,^ Se^l ROM2]BgM^£i:?f AfgEim. HEHAi RAMI?! 

^ EiagMeiiB2f mm^±^ :)\:>\\o\d\ ?imo4 oie ?ixioiiAi xis^E! §^ oiESii^^M ^iisf^ sioi 

0\m g^AilMOII CHoHAi 

Ea^ S^AilMEl SgOil CHsf ^^Ail^^ E!:^ME SiJoHl 2iQ. 
S^MESaiM^Ai □i:)H I^^M^OIMLHOII ^'^EID. 

ofBE4' sgAiiM^ R^ii^o\j[ oiB §§9,^011 3y>Mxi ^ = ±±aixi±aM xisofe 5ie :)\^3\\o\^ 

mEl]\X\±B S^tHEFOlE Al:^^' (override system)M Ei^ofH 2iD. 

Ql^dfAi. S^Ail^^ D%^m ^0\9} SgAil^OID. 

IMfOlMUiOilAi ^^£1^ 1bmiM^OI2l J\^^mmO\ 

HsnsiicHfe Hai^'±s§E^ 2ioH sgEi Di'mm m^m ^ 91d. 

SgS R^nmO\9Ji D\^0\\ {L[E} 8. 16 E^ 24bl^:?F H ^ 2iD. 

DFEIS^SAilAi^ 11^21 U\EBWK\ ROMOll ::>l^£IO^ H^H^e ^HAIoteGI HdllQ OIISEIOII Jl^aH 
WIHiia gJ^^S ^HAim^ai ggM A^go^D. 

n^^Xi^l^ ^^mm ohE?llO^S A^go^O^ e^^e ;HAIAI5I^ IMfOlM ^i^'M^g^g A^g^^o^M•^ 
OfdlSgSA-ilMS ^SoDISOil gg^^AI ^^AilAiOll 2I5H Ail = ^:?^Li ^Ail±£l^ WBOilEd! gSiiaill:^^ 

B:»f omm j\^^d. 

x^mm ^^EHM^nn aixi:^£H:?F ^S£!D. 

^^£H£i!X!±a^ 16dieaiII±£iOI01 aiXI±BUOil 16bl^£F ^SE! #2HZi:?h OfSHOil ^SE!CL 

*i* #11^ 

0 - 

1 t 4A.»Mn 

2 c y1e]#ua 

0 



"2{GO)"gdH3(b!M 5)^ DfEIESOl e^^e^lIH^ 'T'^^LH^. ^XIB^M^ 



"0"^^EH^ Ail^EIQ. 
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o^^no^l £i±^E! }ii^(GET)bfoi^ ggg 01 M^nD\ mR\o\mmmi\ Mwm ^ sid. 
01 gd!0^^ aioiBoi mx\j\ ^^^^mm udhid. 

^^£HaiXI±£H21 Q\m iim^ltil^(LSB)^ DldlSS HSAilAi ^ CPUOII EloH &01 8dlM£f^ ^H^^ 
S 1^1 dlE(read)3D. 

SEM ^§&D. 



stag a Dies, BIZH4 14 



ALT ISEOIIAi. ADDS^^ OHE ^!E 3Hdi(ADD WITH CARRY)S oH^ £101, SUBTRACTSgs AiH 
?IE 9Hdl(SUBTRACT WITH CARRY)S oH^EID. 
S§ ALT 1g 01 SEOilAi ^HAI&D. 

ALT 2Sg^ ADDSgol oH^M OHE ?IE OlDIClOi^ GI0IB(ADO WITH IMMEDIATE DATA)S. 
SUBTRACTSgol oH^e AiH^^M ^lE OIGICIO^M QiOIB (SUBTRACT WITH IMMEDIATE DATA)^ ^ 

"oiQiuoi^(^s)"c-iioiEf^ gg^M bhs m^^ u\o\^m '^mo. 

ALT 3g til^ 82f aiM 9M ^^1 "1"^ Ail^AliJOil ^2imXK 

ai^ 102} biM lis e\^b\o\b:)\ ^mo\o\m\^u sig^a^oiMuoii cofii ahimsq. 

^^EHaixi±a°i ai^ 12^ "b"EEM §°iofe 5ioim. «:?iai ±± i\\i\±b2} ^idJlalXl±B:?^ R^\m± 

S§ "WITH"S A^§i^E^AM A4IME1Q. 

OfdISSS ^^EHaiXI^EiOlSIOilE D^o) aiIl::^eiM ^mo\7L 2iQ. 

a^2i^^oi. Q^dlSi]^ x^uaE ^ ni4bE2j aixi±aM^(76)M fe2J s^cDi leai^^i \sn2\ 
?\\x\±Bm ^m6\ii £!Q. 

CH^^oj o\^^e^ i\\i\±Bm^ seaiii±£HSAi. gioib oiEai^s x^^^^^^c^l A^eEl□. 

^bh^Hog aiXI±Ei§S 2D\X\ ^^og AfSEIfeQI ^. ^ CPU£t M<i!o^:^. ^^§21 i±^ZI^e XilOio^ 



8 alt 1 

9 alt 2 
10 U 
U Ul 

12 b 
13 
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rO 


OSai « Slef 


rl 




r2 




r3 




ri 




rS 




z6 




t7 




x6 




z« 




rtO 






J|jt.JlM «1 a st >• 

Ti ^ ■*! «5 ■! 


rl2 




rl3 


^am*! ^tTm^t -ts^A 


rl4 




rlS 












Bii(A lOHBMIC 


S JLa « «« •! S}^ BOH 


8«ia gjumjua 




16 MIA SC8 




8«|a. HBP 




8ii|a scs 


-a^ : 256.320.512.640. 




1024.1280(2.4 & 81^ A Cdtif-H ^fl^ 




16 a 20«s» <»^*|) 



01 aixi^BEi diMMe 4tiiM^ m^m^n^m oiiAisi^Ai«ioiiAi AfgEiQ. 

CMODE dIM 0 

• mm^^ OblM(NOT ^gdlM) 

• 16^^d^sE^}llA^ : diM o-iom ti^B mE}L\m = oois o\x\ o^^. 

- 256^Z\^Ei Sy dlM 3=O0ilAi : dIM 0=1 OIH iTd^d^OI^^OOl^ MSHom U\E}. 
•256^^e>SE ^ dlM3=10IIAi : dlM0=10i:Q ^^df 6^?ILIM=00!a M^g o^XI D^d^. 

• N.B.^S^ ON=0 OFF=1 

• mm^ OFFOii Af§°ioi §1 s^e 0. ^ ±B^m m^\o\o\^B\ afsei^ o^g xh^d. 

CMODE bIM 1 

• 16^^df2E0ilAi21 urn ^ 6\^\ UMS ^^dte X-ilg£}Q) 
X?IXI XOR Y?IX[ AND 1 = 0013 o^?l UMOl id^^. 

X?lXl XOR Y?l jl AND 1 =1013 UMOi 

• PS^OI ^XiaOi ^^df LI^OI 0013 MSS o^XID^£K 

• 256^^2.^2E0ilAiO!^i.^S ^SOID. 
CMODE dIM 2 

• ^^^1 urn ^'^m^ 

•CMODEdl^ 301 kW^B 16^^df22U 256^^d^220ij Ai :-OI dlM(diM 2)^^ Ail^ElS GOLOURS^a 

^^d^am±:EH^| of?iLiee ±±dmiM2i ^^?ium(hi Aii^Ai^cHoi ^^^ium^ se am ^RE}o\m2\ 6\o\ 

LlM^Ai X-\^B ]Q^^\ ±E:Z[0\^m 21^(unpact)of^Gi AfeSD). 

• ^^mX\±Ei2^\ 6\^\UmO\ 0013 PS^OI 0^dlIl£F2 MSil o^XID^e}. 
CMODE dIM 3 

• dl^ 

• BXI 258^^dtSE(HIAi. 01 dl^ 3J[ Ail^EJ3 ^^\9,\ ^^\L\mS 
MEX\ ^o\^m JWel^H COLOURSgg of?!LIMe ^SAl^D. 
m^^B oh?IUM32S ?1I^L^&□. 
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ibt rO.SCO 

COlDttC 

ibt tO^ZOOOO 



colour tCO« '■llf 



colour 
plot 

ibt rO.$30 

coloi^r 

plot 

ibt cO.ZCOOl 
node 

ibt CO.S40 
colour 

plot 
step 



eoiour ST* 



colovrTV «0«iaJL M^flfl 



colour iO« 



ibt rO.;Co 
Colour 



coulour SCo4' 



Ibt rOttCo 

colour colour SCo» 4^ 

Ibt xO.ZtQaO I «l»3*'4^ 



ibt cO.Mt 

eoiour 

plot 

Ibt xO.SSQ 



Ibt co.nool 



colour ICT* VJl^ 



eolo«rnlCo«|£.& VS^^^ 



Ibt rO.lSO 

colour 

plat 



colour tCe« 4>a^ 



stop . 



ibt rO.SCo 
eoiour 

ibt xO.ZllOO 



ibt rO.I74 

colour 
plot 

ibt rO.IOS 

colour 

plot 

Ibt ra.IUOI 
caotfe 

Ibt rO.m 

eoiour 

-plot 



colour SCo^<4 



colour till 



eolour7» SCo*l2.A «>JL^«x| 
«|A 3. tt|A 2 S (Ma. 1« 



colour SCo-A> 
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soil UByi bf£f^'oi k\±m^ xigEixi s^oii usa^ ^{^iiaixi^a 2E^ ±± 

aiii±asAi d^lIl^£■i(RO)e a^ss^d. 

5Eo[ aiXI^£i(RO)^ ALUViif:J|^Ai Atg^D. 

^OI§[ d^£^ ^^01 eSS§2l glUfe 32dl^0|Q. 

H 32bl^e i!of?l 16blMM^ £llXI±El{R4){)il H^^^D. 

aiIl^a(R6)^ ±^2\ ^^£f£! S^Sg(FRMOLT)iU 2J S^Sg(LMULT)e ^SSttHOII Ahe£!Q. 
aiXt±a(R7)(R8)^ mXI(MERGE)Sge ^SSffHOII A^gE!D. 

n MERGESgS 2;HEI ±§21 aiXI±Ei(^. ^1 II±Ei(R7)(R8))M Afgofffl ZI^IH 5^SalOIB 
m m^o\:)\ ?lof01 n ^ aiXI:^::£lg i^WI i^S (merge)£[CK 

Hd-ial ifSQIOIEffe ±§^l ±H£f01^M ±E9\ D^^M^^m SSSAl^Pl ROMBIOIMe WSai^of^ 
Oil Afi^D. 

01 MERGESgS D2.^§^^01l i^^2iOI^LH 01! ^mM OS ^^011 D\m %'^}2\ 0\^m±m ^§31^1 

oH ^ aiXI±:E1o| 5i.^i,^^^AM ^±Xi gSg^^S ^§^1^^ 4^S6ffeCHI £^01 E!D. 

aiII:^a(R11. R12. R13)^ A-1^¥&2I M^m li\0\o\^LM AFgSD. 

£ilJI±Ei(R11)fe AiM^e ^Bl\\l{±B^k\ Afgam 3hgB£l UieOil IS M2\X\ 

aiJ!i:^£i(R12)^ ^H£l QEHH^ ^XFM XHSo^feQll A^^EiQ. 

mR9} o^Eell±^ a!Xi:;^Ei{Ri3)oii n§,^^a. 

m^t^^OI dMl±H{R14)a UieO! ^S^[DIQ^D 01 ai XI^EI(R1 4)Ui Oil USS 01 = 31^011 o\U 
91 UmiMPt ROM(10)^S^E1 EIEEID. 

01 ^^go^ JI3^(£E^ WIBIEJ) REAOes^s :HIMd^0IM ^JWI ^^SD. 

^^^1 9I0IM2I "D\E} mX\±B"m QUI HSU^ ROMOIlAi HS3^0I ^^SH ^Ixl^ 

24tilM O^Ed^l^S 0^E^1I^E!□. 

01 XIS& o^Eal±o| ^5^0, ishimme h^zi^^^^b:?^ 2iD. 

ROM«J3aiJI±£l(ROMBANK)^ 0^£I2S H^AilA-i::?f ROM(10)01I li^BOi 91^ ^^Zl^ Gl 01 DM 0|E 
ai^o^OlOt m dIMe a^^^ltilMM H^^om 2^11. 112.111 01 ROM ?S 3^1X1 ^£121 dIMfe 31X1 ±:a{R1 4)011 
XH^aO^ 2!^ 16d!^ ROM0iEai::^dlM0il ^:?^E1D. 

^k\o\-)\\, RAM^B^^IXI^B(RAMBANK)^ O^&ISS M^AIlAi:?^ 2«Ail±6HlXf o^fe RAM2i HSn^GIOI 

B2I WHd-ll±dlMMg XHSoHI ^!Q. 

OIM RAM^BaiXI±£-i ^ ROM^3aiXl:^£i2l LH§E DFdlSil ^SWIAi2l O^Bai^S^IM mUf^E^ m 
Sof^ai A^gEI^ D^5JSS2I ROM ^ RAM OiEE^I^SglU ^^ofW AhSEJD. 

^HgJbllOl^ E^IXI±£I(SCB)^ Ol^lAi ^ SIS Zl£i:2 SE^ ±RE}Q\^ £^ CH^^X^I^ D\ 

^^dl^?^2l aiEai:±:M Xi^^m^Gl AfgEiD. 

PLOT^^SgOl Mmmm, ±B&!bilO!^ aiXI±EI(SCB)^ 2i!Ail±: £l:?^Li dtOIMH RAM2I OiEai 

£iixi^ei(NBP)^ A^ee^i tiiMMai°!2i ^Ji<^m XHSot^ai A^§^D. 

^m^2} ^\X\±B{HBP)D\ UBLH^ dl^MaiSiE 2dl^Ma|oj. 4dlM ME-IIEJ BblMMeH^ie^l o^U 
OID. 

±B^%'mk\Q\^ aixi±:a(scs)fe ^^^oii sije! ^x^2I ^^oii d\^o\o\ ^^m^^ow [^m 
Dfdi2ii2i ggAii^fe ofEnoiiAi i^i^Ei^ai. ^ ^^Eis^e Lissa^^s^i ^lya^ S^UBM ^ ^^g^^l 

^01 :>I^E!D. 

21XH. SoUl ^^^D^Qi! 2l^e ^^51^ §g2l ^4=^:^1^011 CH£[ ^SOI ^^^^Q. 

^g(ST0P)si3^ Q^dissoi 1221 m^m ^^nmiB m^^o\ "HiGor m^nm 09.^ Aii^xi^if gAi 

Oil BH^MiiisS m^Mdi ^ CPUOII XilgsfD. 

5HAI(CACHE)Sgg 0^dl2^•21 3HAIRAM0I1 ffllSEIl ^^3^ R0M2I ^^^M ^SofeCHl Af§E!D. 
9HA1S§0I ^^3^^f2£H2l LHgOl 3HAiailOI^ Z\\X\±E\^ 2^^^ ^AIOII m^M 3HAI£H3;F 

dmi^sD. 

Df^isiiS Dg2i ggoi of^Ha2^ ^^oi ^^ei^ ^^21 xi^^z^is^e 5^51-3 2iD. 

^^^a^ QiEai:^^ ^S3^3fSEI2l U\^m B^^Oi EIQ. 
ggAil^b Of£HS2l 52jOII [[fg D^'m l\^mD\m RmmH SiD. 
afdISSiS D<^2l ^ ^(to), ?lE(wtth) ^ ^g{from)e Si.^o^3 SID. 

OilSeS. 'TO"^d!^:::^fe QFg ggOiMI 1^ 6jXI 31 XI±EH (DReg)M ^SoH^D. 
TROM"^e.l^^fe am SgOli:HI ±±aiXI±EH(SReg)M ^SoHED. 
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CH^=°! S^E §3E(opcode)0ilAi III 2±±Z\\X\±BE} M^Q. 

nd-iLK ±!^iaixi±a£f He.i^^s§oii £Ioh ^s£1xi i\\i\±b{ho)j\ ±±i\\i\ 

o^Mi iM^oie xi^g:?!:^^ ;HAi£!D. 

ilAI^JD. 



1 sr 

to r4 isr 
tnm r4 lar 

«lt I tnm r6 te rS add r7 
ait 1 witft r3 add r3 



rfl - rO« t«9 -f-^*!* 
r4 - rO« l«» ■^-^(■•iv. 
rO - r4» l*» ■^^•l* 

r3 - r3 ♦ r3 *• 1 dfesoZroii 

5 

TOSSS SSIJf OlSEJCHOtote Sid XI aiXI±:EIS. FROMSSS §e±^S 2}2t UEttSD. 

STWggOl fcHEiLHOII ^4^?JHS XiSoiH 2^o°S DS §§§ ^Sot:>IOil StAI USSSfOI SSEJIUS r*! 

§2:'h 2JQ. 

OlfflfEOll HSAHIAiSD »£l^E:'f gWXIfe RAMg MSa^Qfe 3!0I MSAHIAiei »a^£S ^QlgJOl CHO 

:HI oHl SfeD. 

5saiXI±aTR12)9J LHSS 2^±ehD. 

a?iaixi^a(Ri2)o] lhsoi ooi o^us aiii±a(Ri3)wi sish xiss cHEai^s s = :'haisd. 

Alt 1 Alt2 §y Alt3fe ^SE! SSOl OfEHHOII QBHi HlSt^^OI oH^ SJS^ Sh!?! ?ISKM fe^EH £flJI^E)0| fef 

:)i miiinm xHiiAisife H£iai>i gggoiQ. 

PLOTSgs SSSH S1SI2I X iy Y±a&! SHM i^^oHl. aiXI±£l (R1) (R2)S LfEitH X YifHOll CCf 
S ^a^^TjllOII COLORSSWI oloH XIS9 IfEfe SSgS^D. 

PLOT5!^SSS ^ISoJS ^SdtSiS gSHof^Dli ESOl aiXI±H(R1)2l LHSOl X\^^ 

m:im£. nam asai s^s sifotxi afjii e!D. 
Alt 1 mmn:)\ Aiiiisa plots§s read pixELSg(RPix)osAi oH^s^aD. 

i asfxi sfe ai^se* ME-iAimfeQi A^gsc:^. 

aasjoS SIESJ^ggB gSOIIAI XISS ^§2} a!S!2l lf£FS SS5f:)l ?imCM SXFDHeaJ^S^B £1 
iafe yCHS S5o^E?IIO^S A^g^^D. 

COLORSSS XlSa ±±:aiXlii£H°l LHSOli BI6H SoHSJ QS 5i^o| Mjgg ^£}ofE5«CMOII BISstD. 

"CMODE"s§s ^^BfSEg aso^ffl nan otiMigoiiAi asa qs ^^^ams &^61!ai9i:hi Msm 

^ 2JQ. 

oiissa. 01 cMODESss A^so^ol al^2]l^s ^ashiJi ?i3h am aisoii ai^q^ ^^Ets hchs 2?ii 

E« CMODESgS ^sa(transparency)g HIO^o^feC^l Af§§! ^ SiSES ±HyOIM2l Cl^SaiOlfe 

01 mm^s onxiiswiAi soiej ^^ejee 5i^mmnm ^ssesw soHSjd. 

ES siAiisfe □±iaioii! a^xm j\m^\m soui ?ioh qsiss £iaAi9i^ai chs ifOH A^ 

giife ^^aE! 4^4=^ ess sssta. 

gDtSSe aiXl:^E1(R14)2f Sffll AfgSIS R0M£S^a2l ElESStS ^HAIAI^ 310ID. 
CS^S ROMES^a 9!!A1I±S! UfOIMM &^£faiXI±HS SEAItlD. 

□§£1 afe oiniwxi :)i^oHaa sse sssfn 2ife s a»s2i m ^Aiotioii [qe ouais^sj ofeies mm 
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Itat .±8Ji 2Ul 

too STOP o^eixv^i^, <sau ns g-0 

tei BP "^^^ 

m oca vf-M^H^* Fc«f ^t, >iAi»42« 

■t^AAl^f Hal »|<M4«t^'«> 

4*1 : 

SOS UP ^«tA)jKaD.«|A : 

DUt - Sbi LSI 1 



nsg • Sbg 1 

rl5 - rl8 ♦ ♦A-f'lJaA*'* 

«4(tfOBvt - 1. rts - rts * ^Jt«|Ha 

IBB Stan* «A< 4«*7f : 

ISO ataft* «^ I 

ftH B • 0. rl8 - rlS * 



55-21 



10-0270198 



B?t ibyu 
acc ttyU 



Sgna 

tOfU 
tlO-ttf 

Ifb t 



s <• 0. rl5 « (15 « ^A^MJlAm'H 
A«| « - 1. rlS • rlS * 
AS 8 • Q. rls • rlS *■ 

V - 0«l« rlS • rlS 



rlS - rlS 



If at 1 t sain) 

no uaa 



b - I 
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rl2 • rl2-l 

rl2 < > 0*l« rlS - rU 
134 UI 1 (JiL«m^l alt : 

at t - I 

13, Att 2 fJtq^/l»l alt Z«q34^ : 

4it 2 • 1 

I3f ALI 9 tAit^^) «U IVas « Alt t»«a 

-1^ : 
Alt I - 1 
Ut t - I . 

440-145 Uniln) •t&446(ni) A-f-i^ DK»|A«a : 

Otof • UlItrnJ(4lS M/^M (tTt) 

if Alt 1 : Ua(a> •tfi4&inlB.-«>^ 0U««.^ > 

Um% «•! - a 

Bai m " lUtxmit ^»\m 41) 
t4c KOI ^'t* eUrZin*9}n «m« a^a, »n 

rl(l.l.cl a rate ^A^il-*! Slfcal 

«» (rl,r2) 
rl - rl • I 

If Ut I : 1»« rUtHx,S)^M ^■•l > 

Oltc • «(rl.x2) 
S44 SUP >*«imB< '. 

Oltt A - Sl*| «•! 

OUg - SU« A 

i4« cxson naiV44^ : 
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ut 

(so-tsr 

it alt 1 ; 
If «lt 3 : 
if •ltl«*it2 1 

I80-C6r 
If alt 1 : 
If ait 2 t 
If UU*att : 

m 



ni-i7f 

Lf alt 1 > 
If ait 2 : 
If aitl*ait2 



U9 f0...rtS 
UK 



sn rO., 
SK 



BZC 
BIC 



- Slai 

Uai - WOT SBsf 
Dtif - Slai • B 
Otef - Sttf • ■ * e 
BItg - SRai o ift 
Olai - Slaf * Id « e 

N«l • SUt • ■ 
Blaf • $!•< - • - c 
SIsf - Sbc - to 

SBat - » (^A.4^±..f|AKAi4«.s.^) 

r7 « r6«( StB|A «^ : 

Mack - rt.b 
Mac.t - rfi.k 

a - his 01 bT - 
V - bl« (B M a t 
e - btS 01 bS a T 
I • bu m b4 01 e 

Olai - SBaf AID a 
Ottf • SMmt AO mr ft 
Bttc - Sla« AID tB 
DIac " SR»( UO nr ta 
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BBU rD...rlS 0«M * Sbi • la SxSalA) 
if kit i: asni OBw - Sbf • In Sx8«la) 

If at 2 : ntx not • aat VIS) 

if uti^Aita : mat n>( « siai • is c ^^Jt titaMtJii 

SM SIK SIM* i*a.%M aMM&nii^ 

191-194 ixni...< ru«l 

rtl - tl5 ♦ I.. .4 
t9S : Sn 4|«Jf ««X •V«lJft^ : 

Otef.IblV-bri • St»f.(b71 

Otac.l - SUf.l 
196 ISM. : 

DBtg - n»f &SX 1 

U «lt 1 I DXV 2 ««« «•! : 

Obf - SUf &St I 
(Siaf - nmt • 0) 



U«l • stag tOI 1 

rtS - n 

ns • ti f a««»7|l 

mna^mnA^ • sbi 

9lM - 0 
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t9f mil : 

Otei - (aSlag'cS) 

e - (Slat}*rt 

tr lit 1 : UniT a s 

ft - (Sftifl-rtl.btS 
S«0-«*fu tn re...rlS.sbst« #-Jt««#HB* t 

If tit 1 : US t0...rl5. tiytM ^xiJ^MM^^^M. «tS4diJl^^ 
»♦ *^ I 

n - 8Ui(byt« «1I (4i£4H«f) 
If 2 * as r0...rt5, ^t«>4SA<4«1s ra* 

: 

IMCbyta «ll • ra<4l5.4-l<) 
tkO-tbr nOI rt...rtS Slif - nMn t 

XtCC • CB 

lA : softs BSlf • n 

U«f a - 0 
BUi.l • Slaf.X 
4el-lef OK rl...rlS OIm " Sbf Qi la 

Bite " SSai xn Ba 

Usf - Sbg OK «r 
ens • stBf xoa tr 

in « n ♦ 1 
(XO/VXn/FUB-fr ^'Ml 
Uf one nB«|a(Ji-9-4 flOtV^' Km 

U alt 2 i UBB tU4H^ - si«| 

if iltl^sXtS I 10 aMi«*|B| ^SMf^A^ •Slag 

t«»-«M OK EO...rU I 

a - m-1 

<ID/fXIB/nm«- 

M sen UH^Ilm^-vf Or«KA 4>&»«(«|B 

or : 

if alt 1 : fiSXBH KOmmM-^n Srst a 'V^Iv^vIA* 

SIT : 

Otef - 8aiM|a(4«l&. 

08*1 - isut a SID * (brt* <cb) 

if tit S asm BOBamA-f-P OntA t|4|<i^*t&« 

est : 

Obf • m brff .byu. 

if iiti^tita > axis KBi^iiA^.^ ancm -v-a^^ha 

OlBf - KB buff .byta 
Sre-lrnittna IVZ ra...rl5, wrA n«f > 

ro - *» « * S( iH **) 
if Alt t : in r0...rlS. word ^e^MS. raA^ : 

it «lt 2 : SB tO,..nS, mc4 «44|£ H£.i«i&« rat 

B\6^ LHJi Xill/SOll^ JCil4a£2f HI4b£0ilAi M^DOIOiH^o^ U^y! □ ^'k\\6m UBLHCHX4 

Ii!4a£OII £Aia ALU(50):>^ ES^OW SD ^^A-llol £AI£IOi 91D. 

I-ll4a£Sh H16E0II £AIE! «h£h^'OI ALU{50)^ XbH^. YW± ZtH±2f S^SD. 

a^aiS^oi ^S^^!XI^£■^(R0-R15)^ AlUSf Sg^Q- 

ALU(50)^ j\^t}D\{\52)m oigofoi :?^^^^L^e ^1§^D. 

ALU(50)fe m^9\ "AND"^£ISl^(154)£h "OR"^dl 1 56)2} "XOR"fedla!^(158)e Si^oflU 2i 

Q. 

^of. ALU(50)^ mm MR^Di^m^m ss^dm 2^:)i im^oii ij^i ^hau^ dfSideoe soh 
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gEI#a!A1(164)SI a^Oil »ISEi:>ia01l MSB?I*IS AineSlD. 

= pj£jOg ALU(50)fe g£H°l dfOI = in»i:?lfe. ^ lH±fef£! LSB2J MSB:Jt dt2J(162)§ S6K 

g£iMaiAi(i64)0ii »ig£i:)iaoii iQfliaoiiife bmi^iiini:)ifes ^mmn. 

XtH±2JYm±fe III6E0II EAISi tim^O\ OieiS|S{152. 154. 156. 158)011 SSEIQ. 

D\iiLm^52) 2lS(154. 156. 158)°l ^ m^. AI = S:)|^S^ S! 2^ 6a^-1S^£i 

16blS 6xlg£lgajA1(MUX)(164)01l aaSD. 

□ 3i!£! SgOII a:^^^ SJ§§f St!XIW±(Z)fefES #^E!D. 

:>^i=^dl^:)l(152)fe xtH^^^a letiiMS ^tio[^ soiaoii. Ym^fe^si §e sfe gsxmiujoi segsa 

oHJM gElM5!!Ai(50)OII S^E! SlG3ao| oigiQH :)|S5^01 di!!=i^ti§fQ. 

ALU(50)fe CPUMeHIlSIS(166)S SSof^ 2iQ. 
01 CPUS2J13aS(166)fe BSSWSS^^iiS. ^StJS SI 9H£liJ£S gf6SAI9i CPUM£HZiaS(166)LK 

Oil £^fe sjois 5HJO| aaiiieiixi::^Eis ssai^jq. 

!= SS)OII o|oH a^feSE! 3H£l2J01IOIgtJS. HIS2!0ilOIM^^. ^^SlOIIOIMiiS 2tHMS^ °!0ilOl^ii! 
s.m CiSiiolfe g§CI3i!SlS(60)OII 2I6H AilSSIQ. 

E§} H CPUgai3§s ^tll\\H±{Z)^°S. CPUM£HZias(166)01l UlSOII IIEIAIE AflllEiQ. 

iJig, sanss Q^'§} saoii ^?imj\m^m ;HAiAi5ifecii AiggD. 

HI7E. 8aE ^ 8bE0)l^ HI4a£OII EAIS aj^M5£lS(52. 54. 56, 58):'f CH^ fe^AilofiHI EAISIOI 

01 ai^gaSSfe X5^H2^ YifHS ii^fe PLOTSgg ^SolOI COLORSgOII o|6H SSEJ ^'•£jai 

II±:Ei(54)0| LHSOII [D£t USE! ^^£IS^ Hm ±a£15}2&^OII aj^e MSHa^Q. 

&^:)i§f di2i^^oi. =>ffl NESfe sxia ci^saioiB^B&ia ais&d. 

MSmE^IOI^ S1S'5>H OlEai^QIOIBg SXISSOIEai^GIIOIBS SSAmO. 

SXISS 4;H Efe 163H Efe 256;H2I fe^£lg aSSDI ?l§t 2blM Efe 4bl^ Efe 8blM«ai£je 4= 
2JQ. 

SXI^SSI 2f bmiSfe sifo| ia)^s°l bl^SaiSJS SSol3 2iD. 

ai^eS 5J0IIAH ^ &^?lb|eOIIAi ol?lblMS aSSD. 

I]£I3 256^^£bSEOII DIoHAife iSiJEIOIOHf 8RAM?IXi:'l gIHol3 2JQ. 

5j^gs mE^ioife EE biM:)f s=5jos jyAji! iieijf aoog ci^iSaioig ^§bioismoi naa 

Eg bISM XHSolfe i^e}OHM5J±:(206)S ESofe ^^WIH 0l|9hUgS SSSIS 2!Q. 

□ £13 Z2 l^eiOHes!±:as(206)0« blSSaiS!3fSEI(208):Jf aSEJOl 2iD. 
5!^£fHaS Xti\±9i ya±^^B mm xaiXI^EI (202)21 »5 vaiXI^EI (204)S SSSQ. 

S ^AlOIIOIIAife SgaiJl^a(R1)(R2):»f XII7E2I S5 XaiXl^a(202)£f SIE YaiXl±E1{204)S K\ 

Olg aiXI±a(202)(204)fe PLOTSgOII 2I0H XIS. stag 5!^o| xiJ52J YSHM =?=iJs^a. 

S* xaiII^EI(202) iy YaiXI::iEH(204)fe H ^IXIBH^ A|nsaS(2 position barrel shifting 

circuit)(2i4~s oiEai:^s ^^Ai9ife :)i^s ^^?^^L^:'l(FA) ai afM2}:)i(HA)oii sxioiEai± 

3ll6tilSOII assiD. 

»aiS. n 2?l jl dH§AIH = SIS(214)fe M5IOIEai± aiXI±a(216)2f O1Eai:^ibliii:'l(218)0« S^ED. 
mm xaiXI±a(202)2l 3:H2I aomdlSgS 3x8C|gElMa!A1{212)0« aeSH. 01 □gElSafAi(212)fe 

biMa!i!as(2io)oii asaD. 

HI8aEOII EAia M^IIIOia£(200)fe m^M DE X1I0I t]2S?Ef 0^U^^ PLOTS ^ (PLODS g 01 U READ 

5|^'(RPlX)SgOI DSEaaSe XIAISI^ iJsS 4=d^s>D. 
MgHIOiaS(200)fe DSOil J\^m SSSIS XllOlilSgS ^^^ai^jd. 

bfsnroi Msxiioias(2oo)fe si^g^ 6^E«lo^(52)LH0llA^ Msm mo\ti^mm ^^^aisjci. 

HiSaEOII LIBtH b^2^ 5!^HIOiaS(200)fe AND:HIG|e(201)g SoH ^UB b|ee!SaiXi±a(210)2l 

01 bisasaixi±a(2io)2i sbiM s^:ii wimeis s! si hi was (200) ^^A^miioi ±tisio\ ^^eidhm 

?^±SIS(206)LH2l Se:"! RAMOII :»I^£12ISS &':)iiaci. 

alS!A^lo^as(2oo)^ Eti s^s ;haioi:?i ?ioH PLOisgoii sgsta. 

5;^HI0iaS(200)fe E& AHSg §ep^ ^^£fOHS§^±£lS(206)(Seg RAMOS SS3All,')0ll :5l^£IXI s 
feDfe SSiS »l2l5Fe Alfe'fe^ S^Et S£I8 ;HAIAI9|;i ?IoH dlE^^S g(RPIX)Oll SSs^□. 
&^;|S> bl2l^^0l £tE(READ)5J^Sgs ±a&!fe*OII 91^ m§^m2.\ i^£IS ^ g2?l S^OflSf 
EIH, E§^ ^^£IOH^si±alS(206)OIIA1 SXHolfe §e» Sa AI(flush)olfeai AieSD. 
S!«III0iaS(200)fe Est RAM9!iA1l±:?l SSEISge LIBLH^ RAM&g HI0lilJ2(RAM DONE)S ^tim 
D. 

fe^;i& bl2l&^0l RAM&SHI(W^iJ2fe ^►£JOHsa.±5|S(206)LHO| blEiail£JS i^golfe 

blssal°!^^sa(208)g g:JiAi3ifec-ii aiseiq. 

E§t. M^AII0iaS(200)fe 0IEai^biin:JI(218)S^a PLEO^il^M SlfeQli. 0liJ£fe OIEai±0HXi:»l 
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9i?^mm nam ^^dfQH^^±sis(206)2i u\mm ramoii D\mm ^mm x\k\o\o\, m^sji ^^eiOH^ 

M^J[ilWa!M(200)^ ^U\U afOI^:?t iJ :>l^5jO^O^o^feXI^ S5X-iiOiSlS(200)01i:HI ^^dl 
^ ±:Ba£H(SCR.MD)HI01tl!^M ^^^IJafD. 

sg;^lO^ 21^(200)^ ^'^\m^^±2\^{206)9\ lhsoi x-ii 2WiH^oiiAi tumas^ iiAiofe hi/e 

S^HI0ialS(200)^ mE,\0\ bl^syg aiI|±a>iis(CLRPND)2f S^bl^ 2iisaixi±:a imti 

s(LDPND)M l^^AI^I bl^S!iiaiI!±a(210)Oil Iilg§[Q. 

^Dm9.^ mmmO\Q\^{200)^ XilSb^OilXi ^^£fQH^^±il^2l ^^R±mil!t E^^m LDPlxmOi 

tl^9} BPRB\0\tls.m E^^AI^D. 

ggci^as PLOTsse Dssmn pLoi^iiaM M5nioi2]^(2oo)oii ej^Ai3i2. mmm^ o[s^\o{D[ 

^dl bl^««XI S^D^ 3E2ioK)llAi, SESlgiiJa (LDPND)oi i^^OI ^HAISQ. 

01 LDPND^iJS^ □gEIM^'Ai(212)^^Ei dlSSlS aiXI±B(210)S QIOIBM ^SAI^II?! ?lo^01 bieau 

saixi±a(2io)0ii hi^sq. 

MEIO^HIS^Ll^CCLRPND)^ a!iiC-ilOtEi:?f RAMOil J\mB9imm XIAIof^ RAMS^SiJa(RAM DONE)0il g 

i\\oi2i^mk\ ^'^^ m^B\o\ti^9}2} ^^\m ublh^ bo\^^d\ msc^m £AiEjQi siQ. 
M^o^E^lo^(152):?^ m§#oi o^ye M^x-iioi£!S(2oo):?t M^o^m xiua^oi i^eiaiii:^:H(54)oi meoi 

8x8^^£fOH^^'±:al^{206)oi ^E^D. 

^^dtQHM^±(200)^ i^(raw)e B^l^oFOI ^SSJH g (column) e^ED. 
^^2.faiXI±a(54)0| Liig^ COLORSgOl! 2!oK ?^6JE1Q. 

PLOTgg^ 01 h'Z\l\\l\±B{54)m goH ^^dfCilOIEIM ^^dfOHM^±: ^ISS ^EAI€JD. 
^^d^aiXI±£l2l dlMPf SEH ^'±21 ^^£JDHM§^±2iS{206)LHoi 4=^^ Xaill ±a(2O2)LH0i! XH 

3;H2I LSBOil 21 oH ^SSQ. 

ttheiAi M^nn o^Ed^i±2i 3:h2i lsb^ ^^eioHM^'±as(206)OiiAi is^iii tiiM2i mm mmmn, 
biMsisEiiii±a(2io)^ diMSOi :±:3gj2i ^3^^011 e^oimejh iiAiof:?! i6:)H2i 

tilM5!lSaiXI:±:a(210)^ LDPND^l^Oi! §&o^01 ^EEJIl. mmBO]^\{2^O)0\\ 21 oH ^^^S CLRPND>ii^ 
Oil 2I6H mZ\0\^D. 

dfOH^^±2i^(206)s ssE! ^^oii a:^e ^i^^^joi ^eibqibs} mm mm^o. 

sEum oiM^ xaixi±Ei{202)oii xHi>^& M^oiEai±2i LSBM mm tiiss!saixi±B(2io)^ Aims 

^4^aie^ mm xaiii:^::a(202)2} 3x8Ci^eims!|ai(2i2)m eoH diesisaixi^^as sssd. 

m5±£1^(206)()1I D\mE}0\M C-ilOlE}^ RAM(6 8)^^a S^^£IO^0^°^ s^Q. 
□ ^ ^^BDHM^±^S(206)^ AHSE ^^SfC-ilOIBM XF^SOI ^ 2iQ. 

^^E.fOHM^'±£iS(206)2l ^XH LH§B RAMOII J\mo\Z\^ De2l MSS^OI 4-{li§[[H??HI ^^MSEI o\El 
^\0\. mmm^ ^^BOH^^'r^^SlS(206)LHOil WEi^D. 

^^BQHM^±£l^(206)2! Qll0IB:?^ RAM(6) E^ RAM(8)0il D\m^^, X. Y ifHS RAMO}Eai±^ ^^Al 

n^im 4. i6 e^ 256^^BSE:?f AFsab^uoii G:^d^ dh^Mi sd. 

^li^ilOjlQilAi^ 256^^df2ES A^e&D. 

01^ 256i^£^gX^^ 24 64dF0!M ^IJt^lOil DioH dl^SdH°i2! fe^S 16dF0IM21 4M^g £1 

QK 

meoHS ?j5f^ ±3gjg^21 ?!X|()11 ^S^X^M tjHxiAliJosMI :?^E!D. 

mm nesm xmoicn s^ui^toiOi!^ ^ ^(coiumn)oii mx\m ^^m^ ^oi b^i^^o^□. 
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0 18 32 

1 17 33 

2 18 24 

IS 31 47 

^c-ii. n 01^. ^ nesoii 2ioHAife x-ii^^^s g>ii oi^^ hes:)\ m^^m ^ 256 

mmm^ u\z\9.^s 128 160^^ o^oi±3&!^^oi! gx^ssii^^ ^ sio. 

□esi a^ndi^s ^'^e SMgoffe §2^101 ^^aoii ^^^s A^ssfoi o^s>ii nioiafe^fM 011 

Alom 2iQ. 

0 ZIOOQOOOO 

1 ZOIOQOQOO 

7 ZOflOOOOOl 

□eoii ^^gofSHoii ^x\m m^oPi ?i6h« 6^?i 3:ih21 hi:hs yffHM Afssfoi ^^go^eH2i 

4 16 

16 32 
256 64 

□eoil of::'! 3;hoi xii>iE! xbrm o\mo\o\ ^x\^m SH^e :flijJi[§^CK 

Oi:?!0IIAi ^^^AmiZEfe ^^gOil SIfeSI ?a<^OIID ^XFAhOI^S Sat 5!0IQ. 

16 20 



4 256 iH*! a 320 t4 «) £ 

ttef 16 S12»l-o|S 640 

256 1024 «4 •! a 1280 vf »l a 



□esi diEMQiSiE idmiEom n oi^ afxiat^s^Ei isdfoiE oid. 
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^tMs.tBaanz ami 
• an. 

V'f'M'* (£«t Coitipur) 
Ite eelMr 



sta HSU 
It* tutt 

«» 



ItfA pistxl 

tir t X4X • 2 

Ida pletyl 

asl a 

tar : x« - 2 

tda pyoftab.x 
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de 

tde pxoftAb.r 
ele 



Ida.l kiUivbast.z : ^'fl* 

ud pbltUb.j : ^-a^^a 

on p«Mk : ^-t^ 

Idi.l. bltU9b<SB « 16.1 

•ad pblttttao.jr 

ru pmuk 

1(U MtkZ 

ud p6itt«b.r 

on 0sufc 

ttd.t bitMpbass * 16.1 

rtJ __ 

pblttAh 

nfft 32 i aa«.eal 

■ dv ttoso. 14040. tano. noio. toaoa. i0404. 10202, loioi 

•adr 

pbUtsto 

rapt 32 I a«a.eol 

«v rrnf . -mo40. -ta»o. -iioio. -ooo. -«404, -im. -tioi 

aadr 

: «tm«4tl 0 « 1 t««» 0 41 IS)4 c|« «a»»»>kA 
■uUtib 

«a MOOO. lOOff. SffOQ. Iffff. MOOO. HMff. UfOO. fffff 

dH tOOOO. $00ff . IffOQ, Uttt. SOOOQ. tOOff . tffOO. Iffff 

: «4A»4tl 2 11 3 a 4^ 15)^ 4« ttl^n^A 

d« SOOOO. SOQOO. 10000. tOOQO. SOOff. iOOff. IQOff. lOOff 

dv t(foo» trno. «foo. ttm, irrrr. iffff. trrn. tffff 

aol.itsi tqa Stataar.ehar.rm • I • l8ifaar_bii^laa8a 



taap - 0 

npt 32 : ^ 
rfw Uap. taap. taap, taap. 
caap - tiap ♦ col.aij* 
■ndr 

nroftib 

teap - Q 

rept 16 : %*iSHrtvisi ^ 

ctv teap 

dv ttap^Z 

dv Ua^-t-i 

dv teap*6 

dv Uap4-e 

dv uap* 10 

dv teapolZ 

dv t8ap«t4 
ttap - uap«32 

andr 
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xdui±£i(202)£^ mm Yd^lXl±£^(204)g ^E^ia. 

(01^ aiZI^EHfe aiXi±:ElM^(76)LH2! R1^^IXI±E^2^ R21\\1\±B oid.) 

Xl\\X\±EM202)^ ^EE! SSS0iEai±2l ^6^?I 3;H21 dlM^ a|ssai£ibhOI ^lhoii o\m dl 
USE! YifH^ :)|^^ ^§£^Q. 
J:?dd;i(RO)oi LHSe XaiJI±ei(202)2I ^lo^?lb!^eOII Sian tlSIEI ^^£fOHM^±S!S(206)oi i^^Ol! 

SEEIQ. 

1^ Xl\\l\±Ei{2Q2):)\ OOia ^of^ldi^^ 5i^S ^§of^ 8die 2[2|o^ a^JSD. 

S5 xaill±a(202):?f OSi ^^EHOHAI 3x8gEIM§i|Ai(212)fe 2im?ldlMM AilgohOl 

dl^eigaiX1±:£-i(210)Oil ^SAItiD. 

RAMfll0i::'l(88)fe dl^esaiXI^B(210)LH2! CHeofe dl^:?f 330! S^aXl &^^QII X\K\o[D\ [[HEOll 
dlM?|]SaiXI:^::£H{210)e 0!§mO1 ^11 ROMO^^EH J\mm m9.J[ Si^ mm I\k\6\X\ ^^D. 
dl^S!li!aiXI±H(210)^ AHSS QlOIEfM ^o^XI£ &^^QilE RAM^^ «a J. AH^g C-ilOIQ::^^ SWdfO! 

01 ^Sof:)! ?IoF01. X-il/EOj dlM^SB^IXI±Ei(210)o| LH§8 ^^dfOHM^^al^(206)Oil HISEICK 

oyoi u\^mBl\\X\±B(2\0)2\ LH§OI 001 ^^£1 ±HgJ0^ Eai±::?f ;^lilf£J01 S^01Eai± 

mx\±B{2\6)^ SESJffl. ii£ii2 01 moiMU2i ^^?i^i(OiEai±)fe die@isaixi:±E:i(2io)LH0ii mmm 
^gof^ai AfgEicf. 
di^5iisaixi:^a{2io)oi uieoi 001 o\UE}^ 8usYM^}l^:^^ AiiM eiq. 
AHSol 7\\t^^ o\^i\\±j\ mmo\Bm± i\\x\±b{2\6)2} Lueiif ^^ofqs^ n ahs^ si^him ?i^ioiEai 

±^ dl^SHSSOI^BLHOII BUSY M^HIl:?^ dlAi!ME!D. 

1 dlMliaEIIXI±a(210):?f FFhM Si^om SiES Sig 3B?IIS 

2 B:^I. RAMLHOI OiEai±(PLOT.ADDR + Scf JWIOI ±^^8 gj AIGilOl eWEH 

(pLOT3UFF)^ dfoiMM i^aiu^d^. 

3 E^l. dlMeiSaiII^EH(210){)il £!oH DF±:HEi QilOl Bdi E-] LH 21 dlM 

mm^^i]\x\±BOM\\o\2\ m o]if mmom 5B^\^ 

4 B^L s^^^d^aixi^awaioi2i s oe biMejsaixi^aoii 216H 

°]0i!OIMEi PL0T-BUFFLi|O| °E dl^Oll J\mk\d^Z\, 
BO\E}mmm RAMEI OiEai±:(PLOT^ADOR)(Hl QAI :P!^6^dl. 

5 B:?tl. (PLOT-ADDR-M)SK M^^^d^5l!Xf±:E^0^aI0|O| ^ 1 (H! =^ 

6 B^I- 8 E^ 256^^d^EE0l^. (PLOT-ADDR + 1 6)£f . M^l^dfaiXi^a 

o^alOl2l ly 2011 ^i^o^dK 

§^ Xai XI £1(202)21 Yai XI:±:a{204)O| jjjgs x-il7E2l ^ X-i£IE! 

D- 

mD\t^J\{fA) ^ a^:?fdL^:?l(HA)21 ^^iU. ^^fedlal^M X-il7E0il QOIOIZI^ES . 2VB^ EAI^S 

HH^A - scr_b«se ♦ Z • rC0...2] ♦ (jr(3...7J ♦ il3..-71 • is • 
((x[3...71 • 4) U ser.ht) 

rr r6 r* y3 

X7 z6 xS x4 X3 0 0 
x7 x6 x5 x4 X3 0 0 0 0 



9t9 px8 pz7 px6 pxS px4 px3 px2 pxl prO 

SMi: 6:»H2I 5^:^^^:^l£f 4J\{o\ ^D^tilJim A^g6^01 10dlM2i MD} px[0...9]S ^^D. 

01 M2\^ ^^^2J Umm tl^^ ^a&!EEOII CHSI ^XfAtOI^ ^9.^ E0\^^ 12x3 ^EIS^AiOil Hlg 

E!D. 

y21 ea ^^E 6f?lbtE y[0..-2]2f 5&^E! 01^8 16diM ±3^01Edil^S S^afQ. 

OI3:!a ±B^OI 1KS:?ll^^01l #01^ ^ Sl^ilo^^ UilOl^g^^ [9...22]01l QHoHXl^C-il 01^ OiEfll 

±:^l^^L^e E^goDi ?ii)OiD. 

HdlH UAi 01 OlESil^^ 4. 16 E^ 256^^£foH^^E::)f >^ i« £1 2i ^ f Oil m^k\ 1, 2, E^ 42} OiE£^l± § 
S^s^e S^mE^ ^^Sof^ 2?IXI ^^AIH^^I^(214)0il X-jjgElD. 
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01 01 = ai±fe MSSgOl feiSE! ^011 mm xaiXI±Ei{Rl)£} mm YaiXI±&i(R2)2l LHSOI SofES tHDH 

1 i!2:'^ SID. 

Eai±aixi±a(2i6)oii jchss 011221 oiEai±M aiii)§ta. 

ti\lRMi!i 0\E.m±:)\ Qss AHSg O^Eal±:?^ RAMOfl :J|2iEJ0i0t §fD. 

ns-iLi fe,*:)! CMEai±tiii]iP!(2i8)^ CHEai±aixi±ei(2i6)oii x^s£lo^ aj^ g50^E^^l^(oll^2l oiEai 
AiHg2is(2i4)2i g^(AHSs oiEai±)i!} s5«ich:?i(2oo)oii E^m moitis. pleqs 

^'mm ^^aOHM§K':^:$IS(206)S DAI if£ofS 01 ^^£f OH rirSI £(206)^ ^'^4*^ S^SID. 

dl=sal^i^^sa(208)fe if£fDHS^±2i^(206)oii saaoi o)!:^ i^soi e^aoiot sfeiim §§sfD. 

b|egai£!5tga(208)fe RAMJ9IOi:)|(88)OII SSSOi RAMSSfOI SfSillDI dl SSaiSJ 3 hSB (208)21 LHg 

e s:'jAi9ife tim.m ^^^AmD. 

^^S}OHSS)±2IS(206)fe HISbEOII EAIS ^^2:^21 OiaiOIS SS3m SID. 

^^ejQHS^±:aS{206)ei SFD2I OHSa!:^; ?S2±01lfe 64JH2] 3as^ ^S2±:?^ S!D. 
gSSlGI DSEICDI m^l]\X\±&{54)2.\ ^^EtQIGl D(COL):7f EHXl(220)Ofl S = ^ ^ £J£^ 
HI0i:Jl(200)fe SgHimiii£(LDPIX)S EHXl(200)Ot! X-lieShD. 

HI 01 :»! (200) oil 2loH »l01ij£(DUMP):>f ^^^^SSiDfe 2!S %f£tDHS§:!±(206)LHOII Ai2l bHfflg!2l UliaigJOl 

&sE)oi aioiBiJf ±B?d^'m m^m m2.:)\ ^mm DDtn 3101D. 

as DUMPJiJS:'F ^^feSaS 01x1(220)011 USEJOH Sife alOIB:7^ }||0IM aS(226)2J SH^I(228)01I 
D. 

DUMPiy2:?f :HI DIM SIS (226) oil XIISEIS 01 :HIOIMalSfe H aiOlBB eHXl(228)0il niemD. 

SAIdl. }110IS(224):)f AtSSIIEJOl 01x1(228)21 dlSfS ^^2S^a2l EIE!!!!^ = :»f 2011 ?|2}£! QIOIB 

21 ^lajfefEHS ^]^lSo^:Hl sd. 

QIOIDaM Dll^:?! ?loH RMA2S^H QIOID:?! B^HtDl. X-ll01iJS(BPR)fe HiSgJ^^S ;ilOIM(222)0ll HI 
goKM LDRAMd^fe HiSfefEHOII 2{:HI 1! 310iD. 

01 52jof0IIAH. RAM OS^BXIOII I-IISS! QIOIDEJ^S :HI0IMal^(206)M gSH aixI(228)S SgSD. 

eHXl(228)LH2l QIOlBfe H17E2I RAMHI0i:'l(88)fi S6H RAMUiOIB tH±&^OII 2iD. 
D^ 3a§t ?a2±fe SigaiOIBS 4=IH NESSXhS^2f sS>SOi aife SXKHIOIBS SSAI^ ^ aiE^ 
^E^EIOISiD. 

HI9E0II fefAIISMl EAISi RAMX-ilOi:i|(88)fe :HlgJ^^g^lXI RAMS 2«A1l^offe StSSfOl Wai'JXI HIOI 
tlSg if^AltlD. 

StSaill RAMS NES. ^ Ob£l2Sm21 SgolE?IIOi2J. ^SH at£l2SJ HSI1^2^sHO| qioib 

nnxiAfOioii g^aoiot s^D. 

RAMHI0i:)|(88)fe £i§sl 0^Eal:^:J^ AI2»0II RAM01Eai±W±OII HigSife 2!S eifolfeCII ESOi 

£!D. 

Si§§f AI210II RAM9!!Ail>i{i!aS Sf^AI9lfe S^tg jai10E2l gXHfeSI 2IS(310)S ^gSjog fllQiElQ. 
RAMHI01PI(88)fe RAM DGI0IBtH±S SoH RAMCII0imS2l gj^2f SSd<± XmiS SEISai±Slfe SB 
«e!Ai(304)M Si^6^2 2iD. 

SgtH± Efe RAMQIOIBbH±fe gSD3CH(60)2l S^tJaOII mSo\a iJ§!Elffl, SjgSt RAMS^OI Sid 
X\ HH±^'0\\ S0I7II SD. 

ESf RAMHI0i:i|(88)fe Sga3CH(60)S^a ^tl^ HIOIofOllAi 16dlM XW± EE^ 16dlE YW:^ 

<iiJE! CilOIBg RAMOII B0IMAI9lfeai A^gafe IStilS QlOIBaiXIr^iEHg 2iD. 

aioiBaixi±aoti ^es qioib^ ot?itimis2i fef?idioiss u^o\ii ^aigaiAi(302). ^ 
s§a3CH(60)s^H ^ti^ ti^m oiE} s^?ld^olM fef?idf0is§ s^aisi^ gEiMajAis mm 

RAM2I QlOieSOII HIgEID. 

££2t RAM HI oh:) 1(88) 20UI^ 0<Eai±^ BS^i A1(308)fi SSolIl 2JD. 

01 SaM§!!Ai(308)fe SIH£|g(310)S^B ^tl^ Xi\0\tl^. ^ gIH2IS (310)OIIA1 3 
^co|Al(CACK)^lJ^2^ DIIOIB£J^(DACK)iJs£f M^2J^(PACK)t:iJSSVa SEE! HlOliJaOII Si^o^01 
01Eai±£J^§ iJSiStD. 

g£|aaji;,^(308)fe ^ffl NESCH E ai ± tH ±(HA)S ^ H O^Eal±^iJS« 4=il!oK)) Ofdl2 "2U"&^EH dlMZ'f 
02^ AilMillUIOJD DIIS£IBOIg,' tlSi^^M3^2)m S6H ^^iJI OlEai^iilSB RAMOH Eai±m±Oll XilS 
SD. 

gIH£lS(310)fe i^2(RAM)S S3H 01B2S RAM2US2I fe'EJIM S!2ffl. CHMOi RAM£liiai 

44 HI01iii£(RFSH)E <^iii§}D. 

OIS RAMd'sSf RFSHiil^fe HI10E2) "SXI"tJS§ EIMOILH:)! ?l6f01 ORiJIIOI^OII SDii HISSD. 

a& 01Eai±SQMS!Ai(308)fe ISdIM '^SiE^ki EtlXI±a(306)S^a 01Eai±SJ^e 4=iJ§}D(tll9 

E). 

^aMS!iAiaiXI±a(306)fe S§G3CH(60)2I tj^iiJsOli Ttii Ydl±21 LHgm Sgd1:i:2l LHSS Oiiz 6^ 
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urn ^timu. 

^2} 0\Sm± ^EIM^Ai(308)^ X-il9£0il EAIE! U[2\^0\ 0^E^^1± ^'^Ei QIOIBSSBai XI^El{314)o| m 

r^::3&aaa(X!^^Ei(316)o| m^S ^ El Ai(308)Oil ^'^H M50iEai± ^'^21 MSB2f. I-ll/EOJ Mm 
al^^^E-i gJ^l LSBM °^10^LH^A^I Af§E!D. 

mm ^C-ilOI£fhH±(HD)2l Li\0\BD\ ±H^a3ai II±E-i(31 6)2f GIOIEf aBaiXl^£4(314)0il ^^EJffl. 

X^I9£(HI EAIE! aF2F&^OI DIP ^ Eil Jl^B (31 4)(31 6)^ RAM X^10^ :i|(88) XfjC^ILHOlI S^EAI LHSS^ 3i01 01 
Llffl. BIl nm9} LHSSOI RAM HI Oi:? I (88) Oil XilSEIfe 5i01D. 

CMIMeS. Gll0IE}SaaiJI^EH(314)fe ^^1! ROMX-l!(>i:?l(104)m01! LHSaffl, ±:B&!?SHaiXl±H(3l6)fe 
M55^E^ICH(52)m01l LHi>^E!D. 

oiEai±:^EiM^Ai(308)oii ti^^ umm dii^^□(x^l9E,). 

BI0IB^^£l^(DACK):?F ^^^EIS. ai0IB?^32} mD\\ SElM^llAifll gJS^OI >:jiii^Q. 

g^o(AiAi^(PACK):'^ «^AHC|^ eswEai^:?^ ed^EiQ. 

il^Sjo^ CACKiii^ Efe DACKiliS EE^ PACKillJ^IJf ^IHmXI a^^QS NES(S NES))CH 

Ed-il±^'^(HA)Ol id^SQ. 

^£lS^Ai(308)2i 20dlM CHESI^^^S 01 01Eai±6J^g AIZIOII RAM(6)(8)(>il HISo^^ QilSEI 

BOIS >1JSM^^:?I(312)(HI HI^^D- 

DIISEIBOia ^^^^^:?l(312)^ eiHM^(310)LH21 3^11 01 £4 21 e^S ^^l's^q. 

cuisdiBois tl^m^J\(3^2)^ iimo\d\^E\2Ji mmm ci^Emoi. ram oiEdii^W:^(RAM A)M mm 

X-IIIEOI RAM(6)(8)e 0\^^\^o\D\ ?lsF ti^M i^^^AI^Q. 

E§[ DilEEIQOI^^ 6i^^^^::?l(312)^ E1ECHI EAIE! bhS^^^OI igO^Eaii;i::^:^^^(RAS)iiJS. ^moiE. 
IM± ±M^^(CAS)6J^ ^ BOIM E!0IIOIM(WE)^sM 5^^of^ RAM(6)(8)s«Ail±:e X-ilOH^lJ^M ^^^Al 

^D. 

WISEIBOIS iiia^^^:?l(312)^ RAMMJOieOI SfgEJSigg l\K\6[D\ ?lo^0^ ^XH ^ El Si ^(31 0)011 EIE 
SH ElOi Jl^ DONEiil^M ii^AltiQ. 

Esl QilSEIEfOI^J >iJ^^^^:^l(312). ^ RAMl-iiai:'l(88)UjOil 2^^ Ql 01 Ef EH Xl (£Aie!§)Oil RAM^s 
^Ei S^aOl E^ CilOIB^ dHXlAI^IE^ GilOl EI£HZl dS(DATLAT)e ^^^AI^JQ. 

UAi 3 RAME^^a 5^^aa^S QllOIEIfe D^EIEStl^. J\m RAMCilOIEffcfiil:(RAMEJN)0ll HIg 

EID. 

DilSEIEIOIiJ tl^m^D\{3)2)9Ji RAM AO^Ea!±: tl^m^S IHIEi^^MEIXI fe^Oil Oiiz: ±:EH^ RAMOil Hl^ 

QOlUa! RAMOl :>ilgJ3FMElXI01IAi Atg£IS LES. RAS WE:?^ m^^D- 

RAM^JS DOIU^ RAMdiiSfe ^'^^ m<fX^mD\m AilHohfe 5i7Hg a^EISS2I ^5(HI tt^B 

X-IIQaEOil^ OilSBBOI?>' tl^m^M3)2)m 21oH ^^^S BOIS^^£h ^^tls.:f\ OIIAmE^ EAI 

01 HigaEOIf OlIAI^IE^ 0\EI\\±^1}} Li\Q\B^S BII OUMP::?! ?1^^0IQ, 

RAM DONE^lJ^^ X-ll8cE0il EAIBOi 2iD.. 

RAMOIEai^iii^e AIZ^OII i.^^A15l^ m^'S eiHfeEl5Is(310)Qil oloH ^^5^^^ HIOiElD. 

HIIOEOil EAIS ah2F^^OI. glH ^E! ti^(31 0)^ Gil 2 El e« Ail r:^ °J ^ Oil m 
3HAIEifll±:M(CACHERQ)>iJ^, Gl 01 BEI f-ll±^(OATRQ)>L!^ g^Elfil±M {PLTRQ)>ii^M 4^^JofQ. 
Oie 3,^2|o| oja^Ai^^s £H ^1(325. 327. 329)011 ilAl^los X■^i.^£!Q. 

RAM ROMOil i^l^EIOi DFEIESgS ^'SAPISXF MIB^, BWh\ RAMOil :7I^£IW £1^ 
e ^i^o^3IF 6f^>il OhU3 RAM E^ ROMOil :?I^EJOi 2*^ g^S ^'l^aih Af^e ^EJof:?l ?l 

9HAIEI^I:^i^ ^iJS (CACHERQ)(Iil10E 4^^)M <^^iJo^3 UAi 3 QfEIS Sg^'I^OI 4^1." E!D. 
[[^BAi 01 9HAlElf-ll^eA|^(CACHERQ)^ S^OI CACHE RAM(94)0ilAi ^ ^BM, ^ CACHE 

RAM(94)0II D\^BO\ Si^ S§OI ^^H ^ Sl^e UBtyQ. 

GIGIBEI?-II±^^^(DATARQ)^ RAM^Ai!±M E^o^^ Sg(0ilMMS. ^E bmiMgg. SE?4ESg)e 

e][HfeEisi^(3io)fe M^s^e cissofESMi M^Aiioi:?i (2oo)0ii oioH mm^m±^ 

^iJs(PLTRQ)S ^^JohQ. 

gXH^B£l^(310)^ BXI a^EIESOI e^^e^[0^2^ OfElE EU niM^F Aii^iltOiOil EiOilOlM^ ^OIW. 01 

[[H ^»^aiJI±£HeXI(SUSPEND)SEblM:^f "O'-^^EHZ^f 30i eiK = EI tl s(310)0i EIOIIOIM 

D. 

3;H0| dHXie(325. 327. 329)^ A! Elf-II^M^J ^. Gil 01 BB^I± = S il SSEIf^l^^^i^M <^iJ. 
2}^m CRQiHs. DRQiliJ^ PRQt^^M ^'^^ ^^^AIL'Ef. 

;ilOIM(331. 333. 335)^ OIM dHX|0| bl Eg s E.i ^tl6\0\ 01 § ^il^Oil ^i^^^lS ^§ 



55-34 



10-0270198 

^. 3HAIdl^-ll±:eAj^(>j( ^6d^?!:?K aiOIBdlf-!l±eAi^o|| xjjj oAi^o|^^^ S5£lf-ll:^e aj ^ 

Oil ilXH 2|2| ys^D. 

^HAIdlf^l^M^ii^^ 01 tl2,J\ 3Wk\ RAM2I Sgg ^i^ofS^m^ RAMO^^B S§S 2i!A-llr^ioh^ 

:HI0(^tlS(333){335)^ SO ^8 i^^^ OIDI mXlM A1lgAl?iQ2 CH 

SHXI(339)(341)S AiliiAI^IXI Sa^D^ K[^m ^^o\^Li\ A^g^Q. 

AI::^gjOI SIH eXISE^^EHOil 9JtI\ ^9.^ mX\^^tl^J\ }il0IM(331. 333. 335)011 EJ^^iiH^ 
^X\m{337, 339. 341)8 Ail g 1 4^ 2^D. 

2J^'£}]Xl(337. 339. 341)g m^D^ OIQI ^£1 "r'(^. AFOlMOl OIDI XHdIgOII a!e)^^£H01l 2iSlIli01l eXlS 
^^1 "1"^ AilMSJS 0(M 2HXI(337. 339, 341)^ KM^M ^ ^D. 

:?1I0I^(331, 333. 335)^ RAMS 2iiAil±o^^ ^§°[Q. 

C-ll0IB2j^£Hxl{339)^ BWk\m]\±^mx\(337)J\ AHI^a^ Ail^cj^i ^^oq^^ mm21^UX\(34\)^ ^Wk\^\ 
5HAI2]^eii^(CACK)^ 2ilXl(337):?h ?HAlS^iiJ^01l o|6H Aiiecixmn^ 3 ^X\D[ 5HAI(94)(E£^ 

RAM):?^ A^§:>f^s J9ii0£2i ^Ei^soii oi6H ^§o^x^Q^x^ ^^feSEicf. 

QIOIBai^tilS(DACK) ^ mmZ\^\±^ 2J^^^(PACK)^ Xl!10£21 ^B 51 S:?^ RAM 01 ^51 M^oHI &^ 
mm ^§ohS □lOIEiaif-ll^^^JsSF Si^Sf:?! ?IoF01 ^^^E!Q. 

211X1(337. 339. 341)°! dl^^S^^g :HIO!MajS(343)01l 01 :HI0I^ al^(343)fe RAM2«AH!±M B 

oia^^M ^^h\d\^ iiaioi3^sa(345)M nor:hioim(344)m mm EUii^Ai^D. 
e£j^ 01 ^o^oiiAi d[^x\^ m ^^adoicf. 

NOR}1!OIM(344) ii 2JlXl(337. 339. 341)^ QOIgJiii^^^^::'l(312)01l ^loH DONE>iJ^M 
DONEtiiSfe RAMMfOieOI ^fscjo^gg XlAlof^ ^^OID. 

DONEiMs::?^ mmS^ 2UJia01 StS BI^^I^MM MEI0io^:7l ?lo^01 eiH^dlal^OlOLHOirSlfe 51§s[ SH 
JIM ^aiOlAI^I^ ^StOI JHAIEID. 

SEm, DOUEtl^^ RAM^k\\±D\ S^s£|o^ss ji^igh s?«o^ 9HAIB0i:?l (68) EEfe M^I-il CH:?l{52)2f 

M m^2\ EEum ^AjoiioiiAi o^£i2i,'8 0( Ai r^^iig k^mmo. 

mE}ki. 0f£i2SMSAiiAi^ Ei^m RAMX■ilo^:?l^ls:?^ Ahgofe A^gE^ sick 

mmm^ rami-iio^:'I(88)^ nes^^b ^tis 2)MHzm^tim.^ ^ga^oii ^m. ofaiss^SAiiAi 

^ am :}m^m^ m^ti^^ ^esD. 

ccFEfAi o^^lssHSA^lAife e^^o^^ai 21MH221 M^aioiMoii B\mBX\ ^^d. 

01 ^ A! oil oil Ai 21 XH^I^I OI^M^ 2J aiaiOl^:'!^^ ^W3\ mm XII11£0| \i\mD\^'B 

01 SE DM M^d^ioiMOiiAi e^^6^^ oiis£ij[^ioi:)i urn m^k\±mm Afgm 

01 ^^EiCfe ^^lOWki Ohdl2S^^AHIAi£f ^ BSIOl^oteQil A^§^D. 

im^Jim^^ CK9} omm M^om dinoi cksq ^sxi ^bx!2I oi^m ublh^ 

^^^AI^Q. 

Hn2£0il OIlM^ b^2^^^0l. X-Iinsoi tl^^ DINOII gSoFOl ^^EH 010. 110. 100. 101. 1 11 IldllQ d 

Ai 2:7i^^EH2J 0100^ MO^:?ffe ^^£H &Qim mD. 

Zil11£0| AHe:^lSl^^ ROMX-ll0i:?l(104)£t RAMJ«IOi ::'I(88)£F ^^01 0\mm^ tl^m ^tA6[^ 2]E-liillOI±: 
OISEICK 

1^11 XHe:?l^!^:'^ iJs OINg 4^6J6^S £HXl(A)::?f :HIOIM(F)0il o|oH A-I!il£j:?l OH^Oli ^^£H "010"0I 
EH ■'nO"o^ 210I&Q. 

XHe^lM^(CK)OI ^(low)&^Ell^ SiXmHf SHXl{B):^f :HIOIM(E)01I 2IoH Z\k\\^E10\ cm ^'B "100"^ 2i0l 

□eoli e^(CK)oi omi(high)^^£H^ ^x\{C)j\ }iioiM(A)Oii £ioH AiiM^io^ n QS^^EH 'Mor'^ sot 

ED. 

X^M 1E0il £AIE dfSf^^OI BHZI(C)2I a^^BIffe DDLHQIX^ 9JiD. 

^^tl2iJ\ DAI ^^^EH^ £1^ ^X\(B)D[ :H10I^(C)01} 2IoH Ail^acH Dg^^EH "111"^ SIOI&D. 

S^(CK)OI ^^EH "HT'^OII DAI ^^^EHg EIE ^X\ AD\ :HIOIM(C)01I 2loH ElA-ilMSOi ^^EH "010"og *jOI 
SD. 

n^. e^(CK)OI DAI o^Ot^^EH^ £13 £}lXi(C):'f >i}OI^(B)OII o|oH dlAilJ^ £101 ^^EH CH d(state 
machine)^ ^I^I^^EH "010"^^ ^^AI3II1. DDAi m^B £]^Ei^E!D. 

Iill3£0i!^ X^I4b£0| ROMX^I0i:>l(104):?f ^^AiioMI £AI£!Oi 2^D. 

01 ROM A-il 01:^1(1 04)^ 9HAI^D. ^ ROM(10) £^ ^F^dlll RAMOll X-1&^£I01 2^^ S XH H^H^g 
Dfdl£S3HAI RAM(94)01I ^%^k\3\^ m^'M ^^^2^ XilOlot^ 3HAISD(400)M S^oHl 

n R^n^^^B i6bmi^^ 3hai ram(94)oii ^e&d. 
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?HAI^CH(400)fe 2dl^ ^^EHCHiii, ^ ISafOI^ ;H Al A-ilZlEjM2l 5^ad^0!M:?^ 3HA1 RAM(94)(}il ^SEIfe 51 

01 2b|e ^^EIiCHiii2l E I^^EH^ HSU^OI 9HAlo| S^I^^OliAl ^SH SIOIXI Efe HSUgGil 01 B:?f OIDI 
9HA1011 SEEiOi aifellM XIAIo^^ OmiS(id!e)&^£H0IQ. 

HdlH I'll 2^^EH^ 3HAI0il ^SAI^I^ ^F^ejxi ROM E^ 3\^^\1\ RAM2I gge ^^ofe S^OI 

eAIOil XIAIofe ^^EHOID. 

zidin m 16b^olM 3HAmizi2i^o| m\^D\ ^^m\i]\mi\ m^^' meu^sxi 2iD:?f s 
z\\±^B K\^'o\D\. om n 3HAi^ Hsn^oi ^dib^ oi^i\\±9} mx\6[^ ki\n2i^2.\ 

Xil4b£oi 3HAlX^lOi:?l(68)^ 3HAliils. ^ 3HAI RAM{94)0il :?I^£I01 §^6\^ S^e SXH OIS^^ =4^ ^ 

mm i\h\o\^ 3\{K\ti2.m m^o\(n 3HAiscH(4oo)0ii:Hi jusoh eq. 

IIf2iAi ROMOllAi IHlXl£IO^0t°^ slD. 

3E^3>liSfe ^Ail:±:^ OiSai^EI 5J&^?I SblMM ^ii^ofCtt ^SH^ ROM]!} RAM^ Olh: 5101 ^Ail^EJ 
0^0^ 6[^X\m XIAISfQ. 

s£oK 9HAisa(4oo)^ R^um Mmm2i R^ii^B\^B(PC)9\ sio^?i biMOil aeo^fe J\\^m ^l\o\^ 

5hga(£AI211)S 5i.^om 2iQ. 

01 5fga^ 9HAI^CH(400)21 PCgJ^e goH SEEID. 

ROMHI0i:PI(104)LHoi 3HAlMa(400)fe a^^lSHSA^I Ai :7^ 01E! Ol^^^ioH Qi:?I^^EHOil SIXI UBU\ 

^ wAimioi^^sf. DfEissiOl "ii(Go)" Efe "Eiiy"2E0ii UEimfe Gomoi^^e <^^£FD. 

01^ fe^^oKHIAi. 3HAlSa(400)^ 2EiHIZl HIO^{il^S m^K\d^ EISESJ NOR3ilOI^(4O8)0l! X-ilSoHl ^ 
OlOi ROMB0l?J5Fga(406)£l gdMSJ^OII AHIgs^Q. 

3HAISa(400):?f 3E2ll^l{l!^(COOEFETCH)M i^^AI^I^, ROMHl0i:?l{1 04)LH2I fedlSlS^ QIIOIEfnilXl 
Oil xiSmX\D\ 3HAI£IO^Ot o\D\ (IHSOil ^tl ±?IOiI 9Ji^ SEiHiXiM 3HAI6mUAi GIIOI EfiillTllM 
;HA|o^Q. 

XHMOEoii EAiE ^id^^i Rmo\^ mEsi^^ ti^D[ chigib mi^isgsD □ ^ 

M£l01iJs:?f ROMB0lg,'3FgH(406)S^B ETiSB Ttl^^MFOIMO! 3HAIE1Q. 

ROMEf0liJ3hg£i(406)fe ROMRDYEIOI ^ ^ ROM 01 01 BE! Oil Ai ROMQIOIBS OISM 4^ 2Jimm X\ 

K\o\^ {ii^m ^^^Ai^i^ai A^eactt nam oi ti^^ :Hioi^£is{4io)^^a #^sd. 

ROMHIOIB ^bl^iis(ROMRDY)7ilOIMfe EmD\mm, OIIMMS X-1I11E2I EmDlsl^m M^o\Il XH^ 
:)|2j^(4O2)0il 3^E!Q. 

H^AiiAiM^e A^go^01 soi^ ^ e«xi(404)s bahimai^i:?! ^imoi hbh E-iixiri^a(Ri4)M ^Aii 

^(EN_R14>J^^^^)i^oSMi 3HAIEI^ CHIOI B 211x1 e XlAlo^^ OATAFETCHtisM m^h\3\D\ ^iofOI 
ROM. DCK tl^m ir^EIB. 

aioiB JHi^idiis^ ROMB0i^5fgEi(406):?h ±^9} :?ii<^(ROMC-{i 01 BE! Oil Ai gioib:?^ oi§:?^^i^B Sir 

X-il13E21 ROMX-il0i:?lfe Om '^^mB o\U2\ S^^S^Ei O^Eair:^ SSM 11:^^0^^ Pl^e ^BS 
^'Ai(414)oi #^011 ROM0^EaI±:M ^^AlfJQ. 

3E^3aiXI±B(412)^ 0^!z: ROM^^H^ gSBS^B D^BEME:?^ ^iSaO^O^ o^feXI^ ^SoUl ^lo^ 
01 NESCHjOiBW±(HD)S^a ^ESQ. 

3E?gaaiXI±Ei{412)^ 32blM ROMO^E^^I±2I Sbl^M ^EIS^Ai(414)0il AilgalQ. 
ROM01Eai±2l ilom blM^ R^Zl^d[^B(PC)2Ji LHSE^ EB EiOH EiQ. 

3HAI RAMOi! CilOIBM J\m6[Jl ^011 3HA|gE(CACHE LOAD)ti!aO| ilo^^l 4hllMPF 3H Al gCH(400)Oil 
o|oH ^^^EiB. 

^D\^21 ^BM^Ai(414)o| O^E^^I±E^^^ l{\l\±B(R)4)D\ ^k\\± H [OiOfQ DFBE^ eaiXI±B(Rl 4) 
o| LH§^^ ^B ^^^E!D. 

aiXI±a(R14)M ^AHir^o^S C-il Ot BIHl X! dH XI (404) ^ Gil 01 BSII Xl(OATAFETCH){li S. ^ ^BM^^Ai(4M)^ 
of04^ R14gi2^{i! <^iH NESaiOIBW±(HD)S^a Qil 01 BISBSl Al±a(41 6)21 Uie)e d^oMI 

of^ HIO^iil^gAi AfgBfe aiOIBiaiXl^IiJsM ^^^AlfiB. 

GI0IBaa^ilJI±a(416)^ R 14131 XI esiHf Q1I0IB^B2I 5l^^?l bl^M ^l^ofH 2iQ. 

aiOIBIillXli:ii^fe ROMB0lgJ5hSa(406)£l JW^m^S 3HAIAI9i:n. ¥10101 :}1IOI^(410)g m 
m ROMStiliiia{ROMRDY)M ^^^A19I^ }ilOIM(408)Oii E^EID. 
ROMRDYti!^:?^ ^^^BS ROM Cil 01 BbH :±:(ROM D)[7 : 0]^^2I CilOIBS OieS ^ 2^D. 
S£m 0\SI\\± ^BS^'Ai(414)^ NESOiEai±W±(HA)^s£-i ROM01Eai±g 4^t:^£!D. 

NESOiEfll±W±^ ^E\m^k\(4]A)0] AilOIEj^Oil S^Bfe td^ "ROM"0! ^^EHOil (IhB tjSi&D. 
□ "ROM-mO^iIii^fe Q^BE ROM All 01:^101^1 HES:i\ ROM01E£il^W±e m0\6\ll 9Jimm XIAl2[Q. 
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SHS^OI DSS^H 0^^£lj± ^£IS^AH(414)^ E^I1^^\^E^9,\ LHgOi! 3H Al ^ CH (400)21 d^^Ei 

Oil oiofj ^^^Ei 4;hoi £jof?idi^e c-\m M2m m^m^u. 

S[Q. 

^EIM^Ai(422)^ ROMQIGIBSiCROM D)¥£l 0^^I2S2I S^ij XI W±:(Z);;HI ROMXilOi :?!( 104)LJI01! fllOI 

£HXl(404)Oil o|oH GlOl EfIIIIJ^16J^2^ ROMBOIS5hS&i(406)OII SloH ROMRDYiiia^ ROMbH 

IIi(420)2.l SSS ::>f^911of^ }]10IM{418)01I XilS^D. 

ROMQI0IBhH±(ROM 0)(7.. .0)^^21 ROMQIOIBfe ROM WIH(420)Oil ^SEiQ. 

gEjM^Ai(422)^ aiXI±a(R14)S ^Ail^S^SAM ^S:?HAI£lfe CIIOIB X^e^t!IX!3E. ^ D\\0\^B2\ ^ 
^EUllXie^^OI D^SaS ROMX-]|Qi:?l(104)^ HI15a£2l Dfdl2^'2l Sgd^±:01l SgM ^^D. 

BSgol cissas a {420)011 xisaoi si^ wmo^oi^^ z\a\±^'q\\ sd. 

^S°[ B^mmei^ X-I113£2I g£IS^Ai(422)21 ^^ gj^BXKHI S^El XW^^^OII GIOIB^ Si^oHQ 

S^yXI ZW±&^2I aiOlB^ Qfdl2SgaiXl±Ei(76)Me 6\U2\ ^§ aiXl^^BOil SSEID. 
3HAIX■it0^:?l(68):)^ J[-il14£0ii SD ^^AIIoF^I EAIEIOi aiD. 
01 B\{k\E0iD\(6Q)^ £HI3SHxl(506)e Sl^oHH 2iD. 

01 EHIie}iXl(506)fe OllSeS ^Sa ?loH 9HAIXllW:?IOil LHSE! 51^^x1 ^^^E! 3HAI RAM(94)0il ggOl 

&aoi 2ife xis xiAio^^ :>i^s 64:)H2i ^x\mm ^rno^n 9id, 

eHZidK7:l(506)LH2I 64;H MdHH 3HAI RAM(94)0il X4^^£J0i 91^ 16dlM2l GSs^D. 

ROM RAM2J eAIOIl 9HAI RAM(94)011 SSEID. 

b^2^^^0l shs^oi ^'^as leumiM AiinsiMEi ^o\u[o\e.j\ xiii3£2i ROMi-iicH::»i(i04)£f m 

m 3HAI^CH(400)e mm RAM(94)(}il SESD. 

OIM ^CAb\0\^D[ ^BmmmX\ ISdFOI^ AilHeiM^ EHI1£H^1(506)M eoH SS£I01 Memi(flag)^ 
SID. 

14al^i^>l^:'l(502)^ ^^zi^^FgEi:5f ooiiAi 15II^xl :^ii<^oh^ m^^m s^^6\^ ^^loimti^m m 

^6m, :H!01M^^(510)^ ROt^MOiDlDl ^h\Q\^m m^m ^UlJl Ti9imm XIAIofe ROMQilOlB ^aiiJ 
S(ROMRDY)M g^mS □^E]S^Ai(504)Oil 2!oH 0\^m±B ^XiOW Slfe EH ^l(506)S ^Ss^D. 

3HAimioi±aiX(±:a{5oo)2i m^m R^nmd[mB9Ji ^^^?ibiM(oiiM ms. ai^ 3-15)^ ^'i^j\(5Q2)m 
x-nsEim 01 ^'tiM502)^ R^nm3\mBiPC)^ ^921 oi.Eai±si§^oi ?hai ram(94)2i ^?iujOii ai^ 

XIM gS°^Q. 

^'tlJ\{502)^ 9HAI RAMCHEd^!±2l £j dl M(MSB)SAi 6:?H2I LSBM ^i^o^^GI Hm 33H2I LSBfe H 

^n^^h^EiCPO^^a xii^eoiD. 

a?IOIir^lls(0/RANGE)^ g^6^:?l(502)2l 3HEJe^6]sOilAi ^^^£tOi «fSSD. 

S^OIlTiMs^ 01 tl^D^ omi^ttH £H ^101 £11 01 (506) LH 21 ofU21 2HX12I ;HAIAI?I^G1I AFSE! 

Q. 

2HXI^S^ □^EIS^Ai(504)M goH g^Slfe g^^i^:?l(502)2l 3^K\OiE.Z\\.±0\\ CQdf eAIOil, 

01 mmBWkl RAMOiEai±0il CHgo^^ 9HAI0I! XiE^Oi SieS XIAIoF^ 9HAI RAM(94)2I IGd^lM ki\n21 

^Oil CHe§[D. 

EH 3 eH XI (506) 21 ^ElM^Ai. ^ DEMUX(504)2I 64;H2I ^l^j^^iB^^i m^m^ 6[L\9} DigofOI 

OHJ2I £HXl{i!^S 6d^o^^ ^ElS^Ai id^^^Eig^Oll J\^d\0\ 64;H2I EHUdHxl iii^ge2l 6\Um NOR:HIOI 
MCHI X-llgo^^ ^Bg^'AI (512)011 XllgEiD. 

nor:hioim(514)2i siof^ sge 3HAI RAM(94)oiiAi ^ siEE^ 2i^iHixi:?f ns&e 

^^aife g?ioi^^jii^oiD. 

X-il15aE0ilfe X-il4a£2l ALUXilQi:?l/S g □30(60)21 m^D0\O\I1^0\ EAIEIO^ 

X-il15£OII EAIof H^2f ^^01. ALUHIO<::?l/SgG3a(60)^ 5HAI RAM(94). ROMXilO^:^l(1 04) ^ 
RAMHI0i;i(88)g^El SgM 4^tiis}D. 

Oie OfdISS =?^Q.±mS ALUXil 01 :?l/SgC:i3& (60)21 O^LICM BXI m^m ?ioH XiM5£01l EAIEJ 

01 ^!Q. 

^£!M^Ai(525)^ 3HAi RAM(94)]lf ROM Xil Oi 1 04) 2f RAM I-il 01 1(88)^^61 m^B^ SgM^ o^UP 
i^j^o^ffl. 01 iJ^^EJ S§e UfO!5£^^SHZI(527)(MI gJ^^AmCL 

^E\M^k\(525)D\ RAM(E^ R0M)21 ^UmB 01E1 SIIS d^of!=Lfe 3E?Sad1l Xlr^EI LH2I :li§2i 

diM. mmm^ di^ 421 ^^ehoii cc^b b^eid. 

[CfBAi. 3E"ja^OI±EiOj| ^E£! O1Ed1l±gS0il (ItB R0M(E^ RAM)o^ ^£-iO| ggol CiaE^Q. 
Esl. ^£IM^Ai(525)fe 3HAIXilOi;i(68)0IIAi S^^' III 01 iUS (CACHE CTL)2I ^^EKOil CQB 9HAI RAM{94) 
21 g§e idiilofeaL H XllOI^IHa^ MWm S^OI ?HAt RAM(94)21 S?ILHOII S!eg Hail ^^s[ £H3dl 

9HAmiOi:)l2l QigOl dfSh^^Oi XIAIof^ ^MgOID. 

mOI^B°!dHXl(527)^ R^Il^d\BEi oj(HIOIMiJ^(PCEN.IL.IH)^ SiOIIOlMEl^ ^ El Ai(525)S^£H 
8dlM 4^ilJ2}D. 
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n 2imo\mtim^ mmm^ oi^ s^oi roivkse^ RAM)og^ei laijigoii siom rom jiicM:?i(i04)(s£^ 

RAMHIOi;i(88))0il o|oH ^^^EID. 

g 21 ROM Efe RAMJ[:-ilOi:?l(104)(88)Dil o|oH ^^^S 5SZig3^^£^ oi()IIOIMiys(PCEN)Oil 2\m :?HA!£! 
§[a. 3HAI RAM(94)0| ggOl ^l^aS ^^D^^f^B ^0110ie^^(PCEN):7h °«£I^^E]CH SH!^ 

ROM(10)S ei|Ail±6^^Qil i^dl^ AlZfs ^hAI RAM(94)(E^ RAM)g 2»Ail±ofeQI ^£1^ AIL^S 

□ S{y "MDm^m pcEuti^Ji ch^^ha! ram(e^ doiu^^cse^ ±eh^ ram)G3S sioiioiMiii^sa 

ROM^Ail±:0il LHoH ^ m^el 21^9.^ m^^^ 5iOI ^SoFD. 

mQ\B:E}2}mX\(527)m ElAls^o^ X-^^^aOl S^S §3^(1.2 N)B XIAlof^ tls.m ^^k\d\J\ 

?loH :?1IOIMa!^(537. 539. 541)011 2loH ^H^^s^og LfBLHW^I ^SH S§CI3SalS01i ^^SCf. 
mOIHE>aidHJl(527)01l SEE! cc^ ^OiollE ^dl 21^(551 )Oil HlgE!Q. 

Dl£l ClSSir XIAIofeCII A^sa^ tlSOID. 

aixi^EH:'^ 5«A-i!±£ioiof ofe:?^:?^ s§oi s^oF^ qioibm iq^^s ewxiir^^E^ ^ s^e^ ^ga 

SgC13ii^S(60)^ b\9}^0\ CHgSf^ ^2J5!!^:Sg0l GMS 32!^^ XIA!6^^ ALT 1 SI ALT 

2ti^m m^k\d\D\ ?lo^o^ Ahsoii g^sej g^EOii §&o^^ Hsn^x-iioHMemi se^£i2is(543)M 

2i^ofIl 2iQ- 

ALT 1 PRE{i!s:?f SSHUSe:?! ^£1 21^(543) Oil o|oH I^^EIQ. 
L2I 2|2| o[?lblM. ^^?ldl^M GByiQ). 

IH§dH32f ILMeHn^ S^SQIIOIB S^^SgOl gSE^Ai D^SEJJl ^o\?\\ mO. 

ttfdfAi ^Knot) IL{IL)<ij^£f IH(IH)^^s:?^ mO\E.Z[2}^X\{527)m 2J0ilOIMAI^ 2iD. 

H\2[^0\ ALT 1^^£f ALT 2^S^ DeOII m^E g^ES ^^SoteOil A^gam mill Q\m tls. 
^ 01^ tils.O\\ D\m K\^9.\ ^o|Oil CL^^ ^^g^ES ^Sofl?! ?loK)1 OHMM^ :HI OIMS ^(541 )Oil SW^ 
h^^2^^^0l G^S^dltlS (537. 539. 541)0il ^g^E!D. 

^OiollE fedl2!S(551)fe G3SE! g3E il 01 Sg3E(0tlMeS ^EI^ir^^^E ALT 1 Efe ALT 

2):^^ G3S^(iH ^^^E! ^sOii :7i^ofoi, aiii±a ti^ti^m ^^^ai?jg. 

OlIMMS MSH^ I-1ICHM2JII1 Se^BltlS(543)LHOII EAIE! bf£^^^0L ALT 
G3ilfe2.l£lS(545)0il 2\m G3gEJS ALT 1 RPEiil^^^ EI^Gil. 01 ^^3^ XilOiMEHU S 

#fe£lalS(543)0ll 2JoH m^BO\ OR:>il0l^(549)M S^ofOI ^OioilE fee.!2lS(531 )OII X^lgE^Q. 

^£^ ALT 1 PREiJs^ ALT 12H^I(547)M AilMAI^D. 

E OR:HIOIM{549)^ BHXl(547)^^E-l ALTI^ilSM 2i^m0\ G^S^BISS (537. 539, 541....)0il EEm 
D. 

HI15E01I 3H^S|og uEfy! ^W5IIE ^dlSiS^ 4;H9J am±G tl^ X-llOiaiM(XSEL 0. XSEL 1, XSEL 
2, XSEL 3):^^ OlS^il ^^^El^Xie M'^o\IL ^!Q. 

OIM 4;H2I J[ilOibll^^ Mmm21 S^Oil EloH AF§£I^ XhH±S 16;H2I aiXI±:eie otLfoi aillr^Ei 

21 LHSe 6j^6F^. X-1117E2I aiXI±:El X-il01fe£l£iS(76)£f mm ^El§^ Ai(62O)(622)0il 

Q. 

mE}k\, mOIH£F£j£H^I(527)S SE£i:?10il S>Ai ggOl ai Xl^rEiiriSidl e (XSEL-UO)M iT^AI^lfe mo\ 
olIE G3S^dlS±(529)(>1l XijgEIII. OlOIA-i SHXI (535)011 dHXlEJOl 6is{XSEL 0)SAi a^E!Q. 
£«XI(535)^ HSI1^5^SE^>li^(PCEN)0il £loH SiOIIOIMEiD. 

^K\6m fe£l2lS(531)^ 2HXl(533)0ll SH^IH XSEL-Ul^iisM ^^^A19I01. 211:^1(533)^ 01 tl^M g>0^ 

XSEL )ti^m m^ma. 

ALT 1 PREiiis^ ^0ioilEfeai(551)£lSLH2l 0\Ri G^il fedlat ^(529. 531....)0il JilggHf ^AlOil l\\X\ 
±Ei XIIOifedl^S(76)0il o|6H id^E! ^§§1 aiXI^EiM ^SSt^QI 0l§E!Q. 

OlieeS. ^O^ollE^dlSIS(551)01l EAIE! ti^2^^^0l ALT 1 PREiJ^^ XSEL-U1M ^^^AI3I^ 
fe£!tlS(531)01l EES til&mm o^UO! tU^Oim. 01 XSEL-U1^ £HX1(533)01I SHXIEICM £H7:I(533)0! m 
^^n\m iJs XSEL 1M S6H ^^^AIllD. 

unsbEOii mo\mE. ^d!2is(55i)oi m^m m^o\D\ oiisAi£i gois eaieioi eig. 

Xin5b£0il M^iJ^(CK)£f. 9HAI RAMQIOIB O^Eal^'0^I (^\^k\9.\ Sgg3E:?f EAiaOl SiD. 

HdlH, mOIHdf^dHXl(527):P^ ^E1'[I[I2K SUG^iie^iOl 4:|^l[[fl2f. ^^iXi^Ei id^^ll^:?^ ^^^^'[tH 
£f. aiXI±G°i l^^yXI ZW±^^0il ^^UHM XIAI6'r= BOIS^iJ^^OI EAISJO^ 2iG. 

X-||15bE0]l EAIEI U\2\^0\ 3HAI RAMGIOIG g3E{g5E 1)^ m^m± (CK)0| ^^^OilXI 0!^ OiSl AlZ! 
CHOilAi ^SoMI 1 510IG. 

g3E^ mm E2m^m±2.\ ^^^oiixu;fxi mQ\R^}2i^x\{527)o\\ x-\^'bq\ outn g3E 2^ 

£Hxl(527)g SSEIG. 
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ggG3CH(60)^ HI18E9.I AlZfCHOIlAi ^X\{227)9Ji m^m ^tlo\X\n\X\ g3E 1011 CHgoh^ S^e Cl^ 

^'Diel b\2}^0\ ggS Cl^So^ ^lU^ ALU(50). 3^k\JA\0\J\{6S) ^ S^o^E?HO^ {52)^ 2^ otdlS^ 
^aS±OII X-IIOii^sM B^SD, 

Xill5£2l ^0^ollE^2.ISl^(551)fe §3^(2)^ □3Sot:?IS2l AlZfCHOllAi iii^ XSEL-Ug l=^^AI^o^ 
Mi l\\X\±B id^CI3SggS ;HA|ofQ. 

XSEL-UOiilS^ EHJl(535)01l £H XI Ei!?! 3 21 CI^S ^£1^^(529)21 ^^S UBtiiD. 

OIISSS AlgOilAi eHXl(535)01l 2!6H e^S^^AM S^OI ol-^ QilOIB^ 

aiii^a iiiaifeditis(78)oi Yw^^^ ^ zu\± ^bi\\x\±b turn ti^m ^^^ai^ui ?iott Bwe^m 
^EiM^'Ai(604)^ i6;h i\\x\±Bm oiE! am±ei:>f zw^^^o^^b td^a^D. 

gEIS^Ai(604)(606)fe 4tilM 31 II±a(600)(602)^^EH ^T^v oj^g :^AiofCL 
eilXl^a(600)(602)fe ^^s§} TROM" ^ "T0"H£I3^±:SgS ^l^ofeQll OISSQ. 
aiXI^E-i(600)(602)fe SgfcH±2l ^6f?lb|eg ai X|i^H(600)(602)Oil Hlgo^E^ e^^o^^ "TO"^BSi± 

aixi±a(6oo)(602)^ ^'^m j\\o\m^iim z\ki\^k\3\^iM A^eEi^ sgoii esofw eBio^EiD. 

E. ^EIM^Ai(604)(606)^ ai X1±E1M^(76)LH ^ 01 £i aiXI^Ei^^B gi^e 4=^iJ§[D. 

E, ^£IM^Ai(604)(606)^ £lof?l 4tllM:'f Sg^^XI SE^ ±±mX\±Bm ^So^^ S§e Mmo[D\ ?1 

^:?fSjo^, 4^11^ NES0iEai±fcH±:^¥B21 ±^2.\ £loF?ldl^fe NESOiMI ai Xt :^ EH Ail M Oil SEi^ 4= 

SSS JC-llSoDI ?!oH ^ElMsii;^^(6O4){6O6)01l lil^&CK 
^£jS^Ai{604)(606)^ ZbH:±:£t YW^Oil m^sj aiXI±E-iS ^^^^Q. 

HI17E01I aiXI±aM^(76)]lf. XII4bE2I aiXI^B X-ilOife£ISlS(78)0il LHiTEi ^:'fS12i aiXI^Ei td^HlOl 

EAIEJCH SiCK 

FROMXaiXI±Ei(618)^ FROMSge D^Si^E^Mi FROM SETiiis Oil 2loH Ail^EID. 

FROMSETiii^e 4=>iioHJ1. YbH±2l [MSE eilXI±£H(618)^ ^EE!Q. 

mm uAi aixi±a(6i8)LH^ qioib^ om g§e ^i^&^ffHoii A^en gioib:?^ sd. 

aiXI:±:a{618)2l UgS ^ El M^Ai (622)21 OISi o^U21 ^^E^Ai Xil^ECK 

^EIM^Ai(622)^ CIMMaiXl^a^Ai A^gEI^ aiXI±:a(RO)2I LHgE mQ2l S^ESAi ^>J§[D. 
^£IS^'Ai(622)2i EJ^^ ^EIM^ Ai(620)2l ^^OIQ. 

^£!S^'Ai(620)fe Rmn^d^^Bim. 31 XI±:a(R1 5))2I LH§e otU2l gi^ESAi. HdlH MERGES^g 

^lysttH A^§£j^ aixi::^a2i msiu ^iSi.^[EHOii Ahea^ aixi:iiH(Ri)2i mse was^E 

^Ai 4=ii]ahQ. 

^EJM^Ai(620)^ HI15aE2l ^OiSilE ^dl tl^(551)0il 2loH ^'^B XSEL 2b!^ i! XSEL3dlM2l ^^EliOil 

^EIM^Ai(622)2l ^D\^21 gJ^S YfcH^^^Oil S!^ Qil0lEf2F CilOIEfM XhH±^^Oil Md\^\o\0\ H Y 

bi±^^2l LUeOID. 

U\2\^0\ ^EJM^Ai(622)21 ED^ ^^^el FROM X3IXI±:B (618)21 ^^OID. 

^QS^Ai(622)2l m^B XillSaEOltAi W^E! XSELOblMSF XSEL 1blM£l ^^EHOll Ji^o\0\ ^^^BQi XbH 
^011 m^SD. 

aiXI±a(RO-R15)£f ^^El ^^^Si2l D\^mQ\ 0\li\mX\ D\^BO\ SEES OlI^IOilAiE ai^&^23l 

B. 

3IX1:±:B(R0-R3)2I ^BM^Ai(608)Oil XilgSJffl. 3! XI±a(R4-R7)2J ^ B M^'Ai(61 0)011 

Xil^aH. aiXI±B{R8-Rn)21 m^S ^EIM^AI (612)011 HlgBW. mm 3IX1:^:::B(R12-R15)2I 
S ^BM^Ai(614)01l Hlg^B. 

2^ ^BM^'Ai(608. 610. 612. 614)2! 4;H2I o\U^ Xil16E2l ^EIM^' A-|(606)£^E-i Y 

SEL 1 ^ Y SEL OdlMOll 2!oH iid^EIB. 

mm, ^BM^'Ai(608, 610. 612. 614)21 m^mS gEIM^A1(616)2i EI^OI E!D. 

^BS^Ai(616)2l 4:iH2l ^^^9} 6^L^^ Xil16E2l ^ ^san A-1(606)S ^B Y SEL 2bl^ ^ Y 

SEL3bl^2i &^£H01I J\^o\Oi >d^^B. 

^BM^Ai(616)21 biaHaiXI±B(617)01! ^^BOi SiEffl. HBH b1 uH 31 XI ±: B 21 Ybi^Oii 

3IXI:^a(R0-RI5)21 ^ g 3^11^ ^S6^^. 2^ 3IXI±B^ Xin6E2f CHM01 ^SEi btB^^OI Z SEL(0-3) 
2IoH BOilOlM^^S J[X\11 9JiD. 

Em 3iX{±B^ l^gJ^(CK)IIF C-ilOIBgJ^(DATA-IN)e :>^XIII 2^D. 

oiB:^fxi s^e^iL^oii K\mi\^ 3ixi±B(R4)fe ci^oiioims biM^s^ a. c\±o{\o\m o[Q\u\^^^m 

BOIIOIM^ blMSl^ ^ BOllOIS omibl^ Si.^oHl 2iD. 



55-39 



10-0270198 



m^'m SJIAI^Ife ^i!s(CCHLO)S I-il13£2l ROMHI Oi Zll LH 21 Ai ^CH (400)^^&i 4=^^' S-^Q. 

^:?F5Hog Hszig^h^B^ ^:)\m^o\ Aisiaoi pcoit aixi±a(Ri3)oi mse ^iHSt^ ^oi j[^mm 

aiXI±H(R13)oj ij|§e s^XHAl^lfe gJ^{RN)S ^iiJa^Q. 

b^£f^'OI ^ blCI2:>ilgJ Alr^Hilf ^i.^^ ^ ^^§21 I1£H^' ^HSAIlAi^ □S>^s^ OIIM 
Q2|oj O\mi\\o\ ^12. EKIH ^ Sl^e WfeQll ^^D. 

x^iissEOii^ o^dissoi G^Maioii! D^m:^\^o\mxm m^m ^^o^:^! ^\o^o\ ch§:hi H^assioiii^ 

eiH Jai18£2! HSM^^xfeoii CH5H ys§^D. 

aixii:^a(Ri)^ x^xim nsmm aixi±:a{R2)^ mm "^^xi^^im j^^o\:d. aixi^acRZ)^ afdbi 
n^. M^(650)^s UEftn d^£^i^ol ^H5^gEi:'^ AiiSEJoi mm^o\ :^\ti^D. 

M^(652)0I! UByi U\9}^0\ k\D^\m9Ji ^m^2imm o^U2I £^2121 i^OlM =?o[^ %\\B.m^O\ SoH^D. 
^. ^219} ^SOllAi n ^^°^2I Aisjgg ^^Ai•£^ ^iU^liJF e(-)2l 2^(-VE)0IS ^SOl M§^(660)OS 

nau. afeio] ^soiiAi n £^2121 Aisise d^2i2l ^oi::?t ^nfSiii ubu{^ 

g,H4-)2i 2.^012 PH3^^B2l Lusoi ^'±om £111(654). heih mmm^^moi Mm^o\ ^Mm ^^01 

HEJill M^(658)0i!Ai PH5hga2I LHgOl 021X1::^^ 

XWBMm mR3[mB9\ mSOl 001 OfLIS M^(654)S £1M0F gH::'^ ^^aO^ ^^5F^a(654)21 LH 
gOI i^±m2 HdlH SDM ^^01 M^i! (654). 

n^^u ¥H3Fga2i uigoi oois 5}^Q2i§^o| x^r2\ ^^d^^s^2i xiiH::'^ i^iii eicksso). 

A^D2.l^2l y HE1GHT::?^ i>^±a2(662). n ooi ofus m^(650(664))om dai mj\ 

EJOi XH^^H 3d0III, Y5fH^ De ^A^£f2» 0\m6\D\ ^o\0\ mD\m 5iOIQ(665). 
Y HEIGHT:?rO0IEi3 ¥&0I ^Bo\ D ^^£101 AFDSl^OI Sh^^ 3dOIQ. (666). 

HeH^e Sym^GII OF^ISS S^A-il^g MSoI^ ^^SS m^o\D\ ^\o\0\. X-ill8£21 ^^^x^^M ^Alo^ 
MQSJ^SI^S OilX^IM^3aOI OlX-il ^SSD. 
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Q^diss o[^^\o\J[ R^nmm MmM3\j\ ?imo4 ois:?ii e^im^i^F^ m^o\D\ mmo^ cm mms 
K\Dz\m m^R^n^m ^iyoF:?isoii ^^^Bh\±m. oiimms nes^ n H^^t^e ^H^Baixi 

±B2\ ±B^mO\± li\X\±BO\\ D\^k\^Q. 

J\\QD\ NES^ XEQO< = 211:^^21 6\^m\^m ROMJ9IC>i:?!(104)2l aiXi±:aOII 2iO!MAI^D. 
ZldlHUAi NESfe ^^aiXI±Ei2l LHSIU 2i.^EJ0i Zbi±m B\EB ^'^U\Q\^m ROM XiiOi:?l( 104)011 

eioi^£[D. 

ROhAX]\o\D\(]04m Di§[ NES£FOiMesto| ^[^o{\x\m ^mo\x\u\x\ u\z\9, "Il(GO)•'seHII:?^ 

R^nm^^^BOWki 3Wk\mO\±l\\l\±Eim ^^0\ ^HAIAFOI^MD BDS. SE^ ^HAIMdHZlOil HSU^^^g 
S«[5i011 3HAIb]10l±aiXI±HM 16^^ Ufe^lg ^^21:?^ 0013, H^3^3h^£HO| LHSOl 
ROM{10)o^ SaSOi ROMBO!^3^S£^(X•1I13£OI m^i406))J\ ^HAISCK 

±^2\ ^Ji^mm uBLHOix^ d^2^&^ol <^iHDfdi2aixi±aoii jc-iis£ifeai. oiige^. "S5x?ixr'2i 

"rrD\ aiJI±EH(R1)0il Hlg£IIl "rloop":^f aiXI±B{R13)0il HlgSD. 

o\m i\\x\±BO\\ 2^ ssan U2 A^Qai^H^n^oi Denf ^^01 Mmnki^ct. 

ROMI-ll0i;!(104)LHO! ROM £f 01 gJ3hSa(406):?^ 5(^^ 200 ns)0\\ £^^6h2. -y^H HMSg "iWT 

rioop. hiines 2"^ ROMCilOiBtH^OKAi E4a^9Ji mO\E.E}21Z\\X\±B{62)^ SSEID. 
□lOIB^ 5HAI RAM (94) Oil eAIQIl afOI^ECf. 

"IWT rloop. hlines"S ^l^^^ttHOll ^^H^^fSE-ife e:?FE!Q. 
"IL" %i "IM"M£HI2^ Sg:^^Mijoi 2mO\^D[ £^ S 01 Ef (immediate clata)gJS UEfUE^ 
D. 

ROM£^0lg:i3^gE^(406):'^ 5011 £i^g[01 ^SGlOIEKot^ldFOlM)^ 3HA1 RAM(94)()11 ^^OI^aO^ ROMXilOl 
:»1(104)LHOI gJAiaiJI±E-i01l D\^BD. 
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ROMIiji^lOil^hUeg ^SaiOIB2l ^^?[bfO!^^ of?IOmiM2F EJO^ Zb\±0\\ a^£!D. 

aixi±£i{Ri3):>f ^oiiMSJz. 01 d^lIl±a(R13)()ll ^H^F^ae aii^ai^ m^9,^ zm±9Ji lhsoi h^b 

D. 

^©^^oj 01 AlSOilAi 2| ggg ^HSgg 2ib^[[H;^HI CHIS^I^^Ei IHIXlEID. 

"FROM RXVe ySSilHWI 01 Sg3EO| ^\6\^\ 4tll^^ aiXI^B lilOi 1 6£)LH2I 4hi|e 
"FROM Y"d^lII±£i(602)S SSEiQ. 

RX1(aiXj:^£H(R3))oi BQ\BD\ YhHr^^^^Oil EiWIOlMSJOi 16bl^ "FROM X"ai JI±Q(61 8)01! 

"TO RX"ggg ^SE^ttHOil^ 01 £lo^?l AU\^D\ mi\±B imD\m]6^)2\ 401^ "ojOllOlM 

Z"aiII±a(600)S SEEID. 

"HIB"SgS "FROM X"SI!XI±£HO| 16tll^ LHge XW^^^OII ^o°^Ai ^'SSQ. 
ALU^XW±£! ^^^IbFOI^S ZWr:^2l oF^ldhOIMOil M0\ Zm±9} btOIMM O^M Ail^AjgJD. 
Ol^S X?IXl2l HDHom m 1^Sd^2J£l A|5|ge aiII:^^a{RX)(ai XI±H RDOil E!D. 

S§ "FROM RX2"M ^'SgdHOIIE "FROM RXT'gge ^^E^CDISf ^Mol m^^Ol ^mBD, 

"HiB"sgs aiii±a(RO)(¥j!if::j|^Ai §^^of^ ciM^ai ji±a)oiiAi m i^ssfsja g§s mu^ A^D 

"RLEN"Sg]lf "SUB RX"Sg^ df2J21 MSOIIAi R\212\ Al^IgS i^^til^i^^^jy^ ^ RLEN{R12) = RO-RX 
"BNI HLINES3"Sg8 ^^#£1112:?^ A-ilMagg jjii lamiMZ^f MdHZlM ^Sofe 2U\Q\^ S^OIQ. 

&^Bis^HIl:?^ Aii^cj^ j|, zmoim^ ^:?iSH^j!OiQ(Oi:)ioiiAi ris^ risoii sge c^^^5lIl^ ^^q). 
nam "inc rlen"s§oi Mm^ mm ^\2}^o\i]\x\±iB^ ^oi£ i;h£i ^i^oi mshei^ 3de s^^o^:;i 

?!of01 n^lOII CHoH5J 51g ^^D. 

"^H"sg^ ri2=ri2-i2i ^i^AmQ. 

R12:?F00I OfLlS R15(^SZi£H3FgEH)0]l R132I LUSOI ^SEJOi g^M ^EEiQ. 

01 AlgOII MSH^OI 9HAI RAM(94)2I S?ILHOil Sio^ 3H AfSCH (400)^ SH^ S^ofOl 9HA1 

RAM(94)0| eXI^'SM nOH^ SS^^ 510IQ. 

I1310I °SZIg?^^a(Mlfe AHS^ ^H£]0^ OeSgOl 3HA1 RAM(94)os^a mXl^D. 

"PLOrSg^ jgi4a£0| "^^S>aill^a{54)"01l D\^^0\ 2ife ^^aJAil^Oll R1, R2{X S! Y5f2SAi)0il 2loH 

oi^g 5i^oF^ ^XF2I O^EEil:::^^ M^6FE?11 01 (52)CHI £1 oH ^IdxISD. 

AH^g si^ciioiB^ DFdissol DB ^ It ^1 X! Oil Ai 21 m^mm^9.^ o\mmmmx\ mx\E}2}\Mm(^^ oh 

M^'±)OilAi Xi^ED. 

"WITH RXl" "ADD RX2 INC"ggs AFQ£!^2I X5f5M SiiiAI^PI ?imO< ^^E!Q. 

^k\6[:H\, "WITH RX2" "ADD RX2 lNC"fe AFD£j§2J X5fSe l^t} AI^D. 

"DEL ROY", "BNE. HIinesI" ^ "INC RY"gg^ AfDdl^OI ^s^(Q|j;^jj Qg YifS(Qg ±:2H2.t2i)^^^^ 
OieAIEiD. 

Dgoj ^^Il^^\±m^ DFS.I2S0I 8diM Xg, Yg SI ZS21 Oi^lOlM ^SAI^IE^ O^S>ll ^^3^ £I0^ 

01 alS^^^g <^Sot:?l ?loH B OllAl^lo] ^AlOjlOil [[^^ HfiH ^i^M^A^I AiM HSZieHSofe 

2ie SOI^H 2iD. 
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M MS6F04 ^^^4^ OlIAIoHl 21Q. 

J-ill9£01l £AIE! tif2^^^0l CH&^X^l ^. mZ\BB2Ji ^SOI HA^£JO^ 2iD. 

01 D^aiogg A^eih^^Mi g,^A«^ of^ IlS□^§alO!:?^ §mof:HI SISSJS^ £l£^^ 5iOI Oh 

LID. 

I-il20£2f Xi!21£0i!fe HI19£0| ^£IS£iO| ^CH. alSE 2^01 £Al£JOi 

MK\mms u^^^m ^21^^ ^xm2i ^^u{i\ =^§01 01 ^otoiui m^^2.\ xi^m j\ux\o\\ 

{57} S^2! 

s^6h:>ii D^o| ^xim xiAim^ qioibm :?i2Haf:?i tJicisoiieaKsOM si,^6H2 a!2ffl 

ndilQ □^Mat0l±a^(36)]lf mm §SZ-iBIAI:^^ij(2O)(19)0il a!01Ai. dlCI2Il£H5|HSI2 

^21 ^ms gge :'i^m:'i ^snEJioiisdidosf; Hsii^Dii22J(io)0ii s^^aoi si^xf 
i^oii :)i^ofai G^Maioi aioiEfs ^^i^nf eAioii. ^^Atg^aioiEiM u\c\qq\\^z\(30)d\ km 

offe §EHO| gXK-ilOIB^ ^i^Al^DI ^^^^1S(2)(52)M 5i.^6fe ^S^^ afe SSXi£IAI±^ 

s^s 2. xiMi,^oii sioiAi, fe^^i si^Mg^s D^saioi^Baoej&^oi 5|^?IXie ySoh^ ifS aiOIEl 
M si^^sm 2i2. ^i^2!S(2)(52)fe Hsi2^oiie£i(i o)g^£i ^mM2^M <^tio\^ ms9.^ 
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Shfe £I^OM2£IAI:i;il. 

s=?if 3. niaKoii ag!§i^{52)fe sj^ifgaioiBe ^tid\oi gJ^XI§o^He^l±s ^^^ai?! 

0iEai±atH£HalS{202. 204. HA, FA. 214, 216)S Siiofe 3JS ^SSS o^fe £l^(3)ie£l k\±^. 

S^if 4. »l1i.^OII aiOiAI. RAM(6)(8)2F. gXtS S}SIS(2)(52)(}|| o|oH gXfQlOIEtS ^A|S!2S 

:)\^oiD\ WfflOilS£l4=£K206)iU. RAM(206. 228. 88)011 ^:)\ mE-|0lie£l=>B(206) Oil :)|2j£lO< Sife 
SXF QIOIBS UlSofPi E*t SSSm S!fe 3a§ ^§2^ Sfe 21^0il2£IAI±:g, 

5. »I2&01I SlOlAi, HSZlg01ie£l(202)(204)S^E)O| sl^^fSaiOIBS SAjSJOg x^^S^ 
:)! fllXl^a4=BS ££at S&Sfe 3dS ^§2S olfe 2I^Dlie£l Al±i!, 

6. mi soil 9iO\k\. 5£3a01l2EI01l SSS HSaSIJffe IlEil5!HSAflA1(2)S ££§! 5S5m 2i 
2. aattis{52)fe Aj^i Zl^il5J^gA^|A^(2)0^l U&E! 2!S ^§2S olfe £IVOIie£l Al±li. 

7. HI6&0II ZiOiki. &^:)| H£ZI^:'lfeHSA1IA1^ HI I ±±gStH±(x)£f, HI 2±±gBW±(y) 
£1. 1 2±±SS\i\±{y)2}. SyilgStH±(z)M 5SoH! fe,^:)| ei>alSfe HI 1±^tH^(x) iJ 

HI 2±±W±(y)S^a aiOIBM 4^4Joia ^'D\ SidXltH±(z)S QiOIDM S^of^ 3ie ^SSS offe 
2l^01IS£IAI>:a. 

8. HlimOII 9iO\k\. 51^A^gfg 5,iS!qj □±saiOlBa£f, 01 □±MfllOlifH£F Sf^E! 

ses sifsm. £i^oiieE.iAi±gis &^:)i ^^ahgeg ^tisica mK\^9.s. xiSo\D\ ^imx\±B^ 

B(54)g £S 5S5H1 2ife 31g mS°m. SIfe £I^Otie£l Al±g!. 

9. aiesoii 9iO\k\. ^^:7l f^Eiaixi^H <^Bos ^Bsi stfeiseM =>doi:)i ¥ist eiixi±aoHS 

a!±(206)S SSSFfe 6fe £l^01IH£l Al±:i!. 

10. HI1&01I SJOIAi. RAM(6)(8)2I. fef:i| RAM(6)(8)8 2!JA1l±olfe gSfg HI01oh:>i ?I°1RAMHI01 

:'i(88)s Sat s&ofn ain. fe^:?i aatais^ gxioiHai^s &*^Ai9ife 01^211^^^14=^(202, 204, 

HA. FA. 214. 2\6m. SjgAlgfOll CHgofe CIIOIBM SSfolH 2ife EXKilOIEJM ?!§! S 

XIQIOIBg^^<^B 202)(206)]1>. fefiJI SSaSOll SloH iffeSE! SXt01 = eil±£1 gllCIIOIBM RAMHI01 
:?I(88)S m^60\ ?lsl 4=B{206)(216)M Si,^o1fe 31S 6^fe £I^0II2£I AI±U. 

S^g 11. HIISOII ?JiOik-\. RAM(6)(8)3I, S Sfsl S(82)(206)0ti £loH X^R\m ai^Algf^f 

B RAMOS«a°l SXf§e» fe^PI a&aSOtI HISSDI ?I& 4=BS SEsI HSSfe 3ig *S2S 6f 

S?if 12. HllifOll ZLOiM. S;^1QI0IBB ?\^oU\ ?l§t 4=Be £§i SSotH S1I2. aS>a^{52)fe fefl^l 

:»iei4=Bos^a sm »£iS2J ^ssi e^oiiai ci±Maioii! si^oii sim sxKnioiBses ^ti^ 

D\ ?l§i 4^ii!=>B {82)(206)S SE SgSlfe 5!S ^§22 S^fe £1^0jieEI Al±ll. 

S^it 13. HI1S01I aiOIAi. =SZlg01IS£l(1O)£t ai*tlS(2)(52)fe dl □2:HI a9f=e.l Xl( 1 9)011 LHSa 
01 2ife 3d8 ^goS olfe £l^(3ll2dl Al±g. 

S;?S 14. ailE^Oll atOIAl ^SiSIS(2)(52)fe XISEI 5!^ S! XISE! aj^g filfolfe SX12J DS a;^ 
Wl 3:i1IS! QIOIBS :>iei5f:'l ?l§.i ^BOHMa!±(206)S SSote 31S ^§oS Sffe £I^DIIS£I Al±§!. 

15. HI14i.^0^l SiOIAI. &*:)| ^►BOHMai:i:{206)fe 04^21 WJ!i SS 5SoHl 2iOi il^S SEEIH 

16. anssoii s!o<ai. ai^asaioiBS sssife ai^Atg^g saisjo^ :'i2ioh:"i ?i& aixi 

:i:H4=B(202)g SSoHl, fef:J| l^BDHMSj:i:(206)fe fe}:J| aiXI^H^^BSI SjOlE sj^go| |j)§oii o| 
oH ^^OlEai^Elfe 2!g ^§o^ Sife £I^01I2E1 Al±l!. 

S^sh 17. HllifOII 9iOiki. XHBSB 5)^01 ^IH »£IS21 EXISI g{^2i:?JB ClSSShlJI ?l»t UiSSIi! 
4=B(210)g 2sl S&olfe 3!g ^§2S offe £I^OII2dl Al±g|. 

18. III17&01I SiOIAi. RAM(6)(8)iU. ^^IJI ti\E.mB^E*(2\0)°i fe^EHOII ttlB fflSfaS(52)OII 
OI3H m^B EIlQIOIBe ^':>\ RAM(6)(8)0« m^6[D\ 4^B§ 2§1 SSolfe as SI§H= Sife £1^ 
01I2£I Al±li. 

m=?m 19. HI1&0II 2JoiAi. istim m2.:i\ sigiu saiwi 7Hdig°j ^mki^m stsEXha biMS xiAish 

:)| ?l& 4=B(210)g 2S SifSlfe 5ig ^Sog olfe £I^01I2£I Al±a'. 

S^lf 20. HIIQifOll SJOIAi. fe^iJI aSSIS(52)fe IIAIoUl ?l§} 4=B(210)O| ±S£I fefEHOll SSol 
01 EX101Eai±S af^AI5i:)| ?|S} 4=BS SSSIfe ag ^SES ofe £I^01I2£I AI:^1J. 

s^s 21. HI1&0II sioiAi. s5ai2is(2i6)oii oioti exfoiEai±i :)i^5f;i mm oiEai± aiii± 
Ei^BJii. o^Eal±a^xl±E^ 4=boii a^goi ^stisoii eish af^si sihsi ExtoHEai^si oisoii 

S^feSS! OlEai^g tillQoi:'! ?I§1 01Eai±ai5i:'l(218)e 2£i SgSfe 3dg mS2.E. Slfe £I^01I2£I Al 
^=?m 22. HI21i}01l SJOIAi. EHIGIOIBB X-I&oi:'! ?l& SIfOII2£l4=B(6){8)]11. 01E211±:aii2:?l 

01IA1 ssmot fe*:>i oiEai±:aixi±a4=Boii :j|2j£ioi 91^ oiEai±M gxi[)ii2e,i4=Boii :'i^5f:'i ?i 

m HI014^B{200)g E§} HSolfe 31g ^§ES £I^01I2£! AI±iJ. 

S=?m 23. CI:^Sai0l:^3&]lf SfWI AISEI^ □ai3)^SAilAi{2)OII aOIAI. 5!S' Algfg 4=iMoDI ?lsh 

4=s(56)(58)iii, &^:it 5l^A^a,'s ^Hdiotoi USE! ^^g ssoi^ mx\m xissi^ gx^A^i^g m^k\d\D\ 
?i£i ai!£is(52)s ^dionj aife sie ^§es si^ naiaiHSAiiAi. 

^=?m 24. Hi23i}oii aiOHAi. y:?i ajgiAtgfs 5i^o| ci±seiioi£iH£K fe*:?! ci^Meiioisfafif asEi 
^^Bsas s&om £iii. ^^iii n?Am^^ki\kiD[ ^^bssi 4=tjmoi ^ai^^es -)\^6\?\ mm ^ 

BaiXI±B4=BS SEsi Si1ol3 2Jfe 2!S ^§ES offe □a)5! ng^llAI. 

S^if 25. HI23&01I ZlOiki. ^'D\ ^►BaiXI±a4=B(54)ES^H 5j^^^£l SeS 4=^li6l:'l aixi± 
aOHSN±(206)M 2°} SifSm 2ife 31g ^§ES 6(fe 12 EH 3! Eg All A1. 
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^^s^ 26. ]iii23&01l ^Oiki. RAM(6)(8)ILL ^'J\ 

27- 510^£ ofU^I DilS£IGb^OI±(1O)0il Ji'^SOi dlDSnSH^ HSU^S Mm6\D\ ?! 
^XHdl^^l(20)M §SXid!A!±^'(2O)(19)01IAi A^e£]^ 32H^H^Ai! Ai(2)01l ^lO^Ai. ^0^£ ofU 

OliedKlNSTR, 62. 60)^^Ei ^^Zl^gge ^^ilioUl ^el <^BS}. ^Oi£ ofLh^l ±^9} R^IL^ 

goil s&ofoi s^o^£ ±§21 -Esugsgji^ ^^^E! ^mDi^mm aioiBM sx^:^l2§EH^ 

S^i^ 28. I-1I27E^01I SiCHAi. XII 1 ±±:SeH^ ±(x). HI 2±±geW±(y) ^ StjIlgmtH±(z)M 
So^:Q sin. ^§^o\D\ ^B{52)g ^^^1 XII 1±±gefcH± i! XII 2±± getH^S^B aiOIEf 

S^g 29. Xil27&l)il SlO^Ai. AF^AI RAM(6)(8)0il ^^£lffl, 01 RAM{6)(8)S ^AiI±ofe SS| 

xiiaioPi RAMXiioi:>i(88)e ERm sa^om sin. mmd\D\ mm <^b(52)^ sjiwesi^m & 

OiSai±^i^<^B(202. 204. HA. FA, 214, 216)]If. ^^J\^3\0\B0\\ aBo\^ GIOIB 
5So^^ ^IhQIIOIBM ^^^Al^UI mm gIfQilOI£f^^^=^B(202)(206)]lf, tl^M RAM XilOi:^! (88) 

^^Ai3i:?i mm <^BOii 210H ^^^«e! Ex^o^E^ll±£^ gXK-iioiBM ^mdiDi ^b(206. 2i6)g 
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